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LAMICOID 


a FLAME- 
RETARDANT 


% 


COMBINES THESE PROPERTIES 
= FLAME RETARDANCE (2 secs.) * READILY FABRICATED 
HEAT RESISTANT (130°C cont.) © HIGH STRENGTH (58,000 Flex, 7.1 Impact) » LOW MOISTURE ABSORPTION 
EXCELLENT ELECTRICAL PROPERTIES (500,000 megs. surf. resist.) « CONFORMS TO MIL-P-18177B Type GEB 


For printed circuits where high reliability at operat- 
ing temperatures of 130°C are required, MICO’s new 


No, 6097 epoxy-glass LAMICOID sets new perform- 
ance standards. Available with 1- or 2-0z. copper MICA 


foil on one or both sides, it is readily machined and MICo INSULATOR 


may be dip or float soldered. See 
DIVISION OF MINNESOTA MINING & MFG. CO. 


FOR COMPLETE DATA on No. 6097 Epoxy-Glass 25 
LAMICOID, write to Mica Insulator Division Min- SCHENECTADY 1, NEW YORK 
nesota Mining and Manufacturing Company, 210 


Broadway, Schenectady 1, N. Y. MICANITE@ AND ISOMICAG@ PRODUCTS LAMICOIDG> LAMINATES 


SILICONE AND TEFLON* COATED CLOTHS AND TAPES 


* Reg. T. M. E I. DuPont de Nemours & Compony 
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Uniform... Accurate 


Slot Insulators 
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IN ADDITION TO THE DESIGNS SHOWN ABOVE, MANY VARIATIONS AND SPECIALS ARE AVAILABLE, 
CONTACT YOUR INMANCO REPRESENTATIVE FOR DETAILS. 
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SILICONE NEWS from Dow Corning 


Hasier to Process... 


New Silicone Rubber Tape Cuts 
Application Costs 50 to 60% 


Now you can give motors, generators and other electrical equipment the 
superior protection of a silicone rubber insulation system at far less 
overall cost. The secret is triangular Guideline tape made with Silastic®, 
the Dow Corning silicone rubber. 


Easy to apply, Guideline tape introduces new processing shortcuts. The 
end result: new low-cost protection for motors exposed to outdoor ele- 
ments and industrial contaminants. Insulated with Silastic, open motors 
easily withstand the toughest environments. The reason is simple! 


Silastic retains exceptional electrical and physical properties from —90 to 
250 C, resists arcing, ozone, corona and weathering. Guideline tape pro- 
duces a homogeneous, resilient insulation system unaffected by heat, cold, 
moisture, abrasives, many chemicals and corrosive atmospheres. 


Tapes made from Silastic are also widely used 
for insulating cable and electrical equipment 
lead wires. The photo at left illustrates the 
homogeneous insulating structure and flexibility 
obtainable with tapes made from Silastic. 


FREE SAMPLE, full information 
and technical assistance is available 
by writing Dept. 4508. 


New Processing Shortcuts 


Guideline tape’s unique triangular construction 
and self-adhering properties result in these cost 
saving advantages: 


One wrap only. A single wrap of Guideline tri- 
angular tape is all that’s needed to produce the 
entire primary insulation wall thickness. 


Self-adhering. The tape bonds to itself . . . 
requires no pasting. What’s more, the tape’s bev- 
eled edges overlap, producing a void-free insula- 
tion structure . . . requires no filling. 


Easy to apply. A conspicuous center line makes 
it easy to achieve a precise half-lap construction 
of uniform thickness. Wrapped coils have a 
smooth surface and excellent appearance. 


= Dow Corning 
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Silicones Cut Costs 


Boost Transistor Dependability 


Dow Corning silicone compound is ideal for potting tran- 
sistors. It protects from shock and vibration, conducts 
heat away rapidly. In addition, it reduces rejection rates 
by preventing metal splatter from reaching the transistor 
wafers when caps are welded in place. These silicone com- 
pounds don’t melt, don’t thicken, and retain their excellent 
dielectric properties from —40 to 210 C. 


Transistor potting is but one of many uses for Dow 
Corning compounds. They seal out moisture at joints, on 
terminals, in many other applications . . . preventing arcs, 


shorts, flashovers, corrosion and contamination. 
Print Ins. 4B on Reader Service Card 


Protect Against High Heat 


Impregnating assemblies and components with Dow 
Corning 997 Varnish provides lasting protection. It’s the 
final step, for example, in completing the insulation sys- 
tems of motors and transformers designed for 180 C and 
220 C insulation systems. 


Performance-proved for continuous service at temperatures 
up to 250 C, 997 Varnish easily withstands the heat of 
overloads and severe duty cycling . . . is unaffected by 
high ambients and corrosive atmospheres . . . and offers 
better than 50 times the dielectric life of the best Class B 


impregnating varnishes. 
Print Ins. 4C on Reader Service Card 


Contact the nearest Dow Corning 
Authorized Distributor. He’s your 
best source for Guideline silicone 
rubber tape and other quality-pro- 
duced, performance-engineered sili- 
cone materials. 


East Rochester, N. Y. 


Brownell Distributors, Inc. 
New York 13, N. Y. 


Allied Electrical Insulation, Inc. 


Prehler Electrical Insulation Co. 
Chicago 39, Illinois 


Electrical Insulation Suppliers, inc. 
Atlanta, Georgia 


Robert McKeown Company, Inc. 
Livingston, New Jersey 


Electrical Maintenance Equipment Co. 
Philadelphia 23, Pennsylvania 


first in 


silicones 


AUTHORIZED DISTRIBUTOR 


Butts Electric Supply Company 
Oklahoma City, Oklahoma 


C. D. LaMoree Company 
Los Angeles 15, California 


C. E. Riggs, Inc. 
Portland, Oregon 


Earl B. Beach Company 
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Louisville 3, Kentucky 


Insulation and Wires Incorporated 
St. Paul 1, Minnesota 
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J. R. Christensen Agency 
Salt Lake City 11, Utah 


McNaughton-McKay 
Detroit 4, Michigan 


National Electric Coil Company 
Columbus 16, Ohio 


Summers Electric Company 
Dallas 1, Texas 


The Electric Motor Supply Co. 
Baltimore 2, Maryland 


The Huse-Liberty Mica Company 
Peabody, Massachusetts 


Tri State Supply Corporation 
Los Angeles 13, California 


White Supply Company 
St. Louis 10, Missouri 
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-F A transparent, flexible, intermediate tem- 
perature insulating sleeving. 


RNF a self-extinguishing, flexible, opaque 
sleeving available in black, white, red, blue 
and yellow. 


A self-extinguishing, semi-rigid opaque 
sleeving with high mechanical strength. 


A transparent, non-flammable, high-tem- 


perature sleeving embodying all characteristics 
of Tefllon™. 


*Trade Mark, E. |. DuPont Company 


Soins 


THER M O FIT the tubing with a memory, is now 


available in four basic compound types covering temperature 
extremes from —67°C to 250°C. All four may be reduced 
to a pre-determined diameter upon the application of heat 
and give outstanding performance under difficult environ- 
mental conditions. They will not melt or flow and can be 
easily installed on complex configurations. 


[NGOs Rap On Rags aEsD 


A SUBSIDIARY OF RAYCHEM CORPORATION 
REDWOOD CITY; CA Limonene 
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From the Editor 


Opinions and Rambling Thoughts 


Gone Is the Paper 
Clip and Match 


For years and years, it seems we 
have received only two types of 
photos. One shows a tiny electronic 
part along with a huge paper clip to 
indicate that the part is subsubsubsub- 
or micromicromicro-miniature. The 
other type of photo accomplishes the 
same thing with a paper match. The 
captions for these photos usually tell 
us that 1-million of these parts can be 
crowded into a thimble. Now we don’t 
know whether the caption writers are 
talking about a mighty big thimble 
or whether they really mean the regu- 
lar-sized variety . . . but if it’s the 
latter, we'd surely like to see those glib 
writers assemble those little old 1-mil- 
lion parts into something useful inside 
the thimble. We’d wager that their 
tongues are more nimble than their 
fingers. 

But at last there is a refreshing 
note from out Pennsylvania way. 
Public relations man S. E. Madeline 
of Philco Corp. has done away with 
the trite paper clip, match, thimble, 
-and similar tools of his trade. Yes, 
innovator Madeline has used a fly to 


i 


illustrate the size of two new micro- 
wave diodes. We think such creativity 
is wonderful but we must admit that 
our attention is drawn to the fly 
rather than the Philco products. Of 
course, we hope this doesn’t herald 
a trend of insects and such . . . the 
next Philco competitor might use a 
flea and this would go on and on until 
one of the competitors finally was 
forced to use an amoeba . . . then 
the pages of Insulation would look 
like an advertisement for one of the 


latest horror movies that star giant 
bugs. 


Data Should Indicate Variability 


A reader in Ohio writes about the 
constant inclination to present data 
in the form of maximum, minimum, 
and average. He points out that data 
would be much more valuable if the 
average, standard deviation, and 
number of samples were reported. All 
of us have undoubtedly been guilty 
of presenting data with no indication 
of variability, but here and now, we 
should make a resolution for the 
future that we will strive to indicate 
the extent of variability. There really 
is nothing more to say about the sub- 
ject because our friend in Ohio is so 
right. We know what should be done 
.. . let’s try to remember to do it. 


EE's in Exclusive Group 


If you are an electrical engineer 
you may or may not be glad to know 
that EE’s who just graduated from 
Lehigh University commanded the 
top salary offers among the 520 
seniors. Average starting salary for 
electrical engineers was $540 a month 
compared to $525 for the other 
branches of engineering taught at Le- 
high. Accordingly, if, by chance, you 
are making less than $540, you could 
at least try to be happy for the boys 
at Lehigh instead of griping about 
the disparity. And if you are making 
more than $540, we suppose you 
should be thankful that you obtained 
your EE degree from another institu- 
tion where they truly appreciated 
your talents. 


European Insulation Report 


Insulation is inaugurating a new 
editorial service for readers in this 
issue—the “European Insulation Re- 
port.” This monthly feature, prepared 
by one of Europe’s top insulation ex- 
perts, will give American readers an 
insight into the insulation develop- 


ments, trends, and practices of Eu- 
rope. In addition to this regular fea- 
ture, /nsulation hopes to publish more 
technical articles by European au- 
thors in the future. At this time it 
might also be well to mention (for the 
benefit of both American and Euro- 
pean prospective authors) that /nsula- 
tion welcomes the opportunity to con- 
sider for possible publication all man- 
uscripts and articles dealing with the 
field which have not appeared else- 
where. 


Where is the Astronaut? 


The Apex Reinforced Plastics Div. 
of White Sewing Machine Corp. sent 
in the photograph illustrated here. It 
seems that as a part of their space 
flight training, America’s seven famed 
Project Mercury Astronauts are going 
to “fly” a weirdly fascinating and im- 


posing device known as the Multiple 
Axis Space Test Inertia Facility. The 
only reason we publish this photo- 
graph of the facility is that it looks as 
confusing as its name sounds. It is so 
difficult to even find the astronaut in 
the photograph that we wonder what 
luck the astronauts will have in finding 
Mars or the Moon. Anyway, if you 
have a few moments to spare, you 
might try to find the astronaut—let 
us know if you are unsuccessful and 
we will reveal what we think is his 


location. 
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News and Views 


Insulation Application Conference 
Exhibit Booths Being Sold at Fast Pace 


According to exhibit chairman A. E. Bohn, nearly half 
of the exhibit booths at the Insulation Application Confer- 
ence were sold within a few days after an announcement 
mailing was made to potential exhibitors. The conference 
is being held December 5-8, 1960, at the Conrad Hilton 
Hotel, Chicago. Test instrument, production equipment, 
and insulation material producers who may wish to 
exhibit and have not received the announcement mailing 
may obtain copies by writing to A. E. Bohn, Dow Corning 
Corp., P. O. Box 549, Englewood Cliffs, N. J. 

In addition to the exhibits, the conference will feature 
a complete technical program on insulation materials and 
applications, plant tours, a marketing meeting, and a con- 
ference banquet which will be addressed by men of 
national importance. 


Polycarbonate Prices Down 


With the first commercial-scale production of poly- 
carbonate resins in this country now a reality, Mobay 
Products Co., a subsidiary of Mobay Chemical Co., has 
announced new, lower prices ranging from $1.50 a pound 
to $1.75 a pound for natural color resins. The price for- 
merly was $2.35 per pound minimum. Mobay, jointly 
owned by Farbenfabriken-Bayer AG of Germany and 
Monsanto Chemical Co., built its new polycarbonate plant 
in New Martinsville, W. Va. Present estimates place 
annual consumption of the material at a minimum of 20- 
million pounds per year by 1965. 

Similar price reductions on polycarbonate resins have 
been announced by General Electric Company’s Chemical 
Materials Department. Completion of the firm’s multi- 
million pound manufacturing facility at Mount Vernon, 
Ind., is scheduled for the third quarter of this year. 

G-E has also announced another price cut—for the 
second time in 10 months, the Silicone Products Depart- 
ment has reduced prices of silicone fluid and emulsion 
products by about four percent. The materials are used in 
the electrical, electronics, and plastics industries. 


Navy Changes Cost Allocation 
For Insulation Qualification Tests 


The Bureau of Ships has announced that it is changing 
the cost allocation of certain qualification tests when con- 
ducted in Government laboratories. The terminal date 
for tests in Government laboratories at Government ex- 
pense is August 20, 1960. After that date, such tests will 
be at the manufacturer’s expense. Specifications affected 
are as follows: MIL-I-21557 (Ships), Insulation Sleeving, 
Electrical, Flexible, Glass Fiber, Vinyl Treated; MIL-P- 


19468, Plastic Rods, Polytetrafluoroethylene, Molded and | 
Extruded; MIL-M-19833 (Ships), Molding Plastic and 


Molded Plastic Parts, Glass Fiber Filled, Diallyl Phthalate 
Resin; and Type D of MIL-I-16923, Insulating Compound, 


| 


Electrical, Embedding. Copies of the specifications may be _ 
obtained from the Commanding Officer, Naval Supply | 


Depot, 5801 Tabor Ave., Philadelphia 20, Attn: CDS. 


Alcoa Consolidates Aluminum Strip 
Conductor Work at Rea Magnet Wire 


Aluminum Company of America has announced that 
it is consolidating all its research, development, and sales 
efforts for aluminum sheet and foil strip electrical con- 
ductors at the plant of its subsidiary, Rea Magnet Wire Co. 
Inc., Fort Wayne, Ind. For the past few years, Alcoa, 
along with other aluminum firms, has done considerable 
work on aluminum strip conductors. This latest move puts 
the company in the position of being able to offer cen- 
tralized research on both aluminum and copper conductors 

. and from a more unbiased standpoint. 


First Commercial-Scale Production 
Of New Family of Epoxy Compounds 


The first commercial-scale production of a new family 
of high-purity, light-stable epoxy compounds is now 
underway at the Institute, W. Va., plant of Union Carbide 
Chemicals Co. The new unit is producing epoxy plas- 
ticizers which reportedly are effective, low-cost stabilizers 
and plasticizers for vinyl chloride resins and can be used 
to improve vinyl electrical insulation products. The 
epoxides which are produced at the plant are said to be 
the only commercial-scale epoxides with cyloaliphatic 
structures that eliminate the light-unstable groups found 
in conventional epoxies which are based on epichlorhydrin 
and bisphenol A. Good electrical characteristics along 
with fast reactivity and compatibility with low-cost 
hardeners point to many electrical and electronic end 
uses. Look for more information in the New Products 
column of next month’s issue. 


Electrical Fires Cost $136,800,000 


Electrical fires destroy an average of more than $136,- 
800,000 worth of property annually in about 106,000 fires 
according to the National Fire Protection Association. 
There is a loss of about $38,300,000 in nearly 30,000 fires 
caused by worn-out electrical equipment. Improper use 
of equipment accounts for 14,900 fires with a loss of 
$19,155,000 and accidental electrical causes result in 
12,800 fires with damages of more than $16,400,000. Im- 
proper electrical equipment installation is responsible for 


losses of more than $15,000,000 in about 11,700 fires. 
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HORIZONTAL TERMINAL 


BARRIER END 
MOUNTING ie 


FROM 


GLASTIC 


A NEW WAY 
TO REDUCE 
INSULATING 


INSULATING OFFSET. INSULATING BRACING 


Use versatile channel/angle stock 
for design flexibility, simplified assembly 


The illustrations show typical ways in which 
Glastic insulating channel and angle stock can 
serve as product-improving replacements for 
heavier or more expensive forms—stand-off 
insulators, wood or insulated metal members. 

The high strength stock is available off-the- 
shelf only from Glastic. It comes ready-to-use in 
10 sizes, in widths to 9%” and lengths to 76”. 
It can be easily fabricated to meet individual 
job requirements. 

Glastic structural stock is molded of fiber glass 


THE GLASTIC CORPORATION 


4321 Glenridge Road 


reinforced polyester and is engineered for use 
in equipment operating at Class B temperatures 
(130°C). It has UL-recognized flame retardance, 
and properties meet NEMA GPO-1 specifications. 

Investigate the cost-saving possibilities of 
these easy-to-use insulating shapes in your 
applications... 


SEND FOR COMPLETE DATA 


“Insulating Channel and Angle Stock” 
Catalog contains application, engineering 
and price information. Companion catalog 
describes Glastic line of low cost insulators. ; 


Cleveland 21, Ohio 
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FOR ALL SERVICE NEEDS 
SPECIFY 


Asbestos Woven Tapes 

Asbestos Woven and Braided Tubing 

Asbestos and Glaspun Cloths 

Glaspun Fabrics for Plastic 
Reinforcement 


| 
y Glaspun Woven Tapes 


Send 
| for GLASS-DACRON® 
WOVEN TAPE #2863 
Free Aeyhoy th 
Coil winding shrinks 
Sample tighter . . . affords high 
Card tensile strength, exceptional 


abrasion resistance with the 
economy of glass 


ASBESTOS CO. 


419 Walnut Street 
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Insulation Forum 


This regular monthly feature is 
built around a timely question con- 
cerning the electrical insulation field. 
Your suggestions for future questions 
and participation are invited. This 
month’s question is: 

In general, how do you evaluate 
insulation salesmen? Please discuss 
particular areas in which you think 
insulation salesmen are weak and/or 
strong. 


T. L. Tasso 


Head, Purchasing Section, Rheem 


| Semiconductor Corp., Mountain View, 


Cal. 

“In general, a salesman today must 
have not only the voice knowledge 
of his products but also the technical 
know-how to cover his statements. 

“We evaluate insulation salesmen 
on their knowledge of their own 
product as well as that of their com- 
petitors—for we feel you have to 
know competition in order to sell 
properly. 

“The fact that most sales today are 
of a technical nature has led to the 
failure of some men to gear them- 
selves for the reverse situation of deal- 
ing with non-technical prospects. 
They have neglected to express their 
specialized knowledge in a layman’s 
language. We feel that a combination 
of both the technical and non-tech- 


nical approach to sales is a must.” 
C. R. Cooper 


Purchasing Manager, Consolidated 
Avionics Corp., Westbury, N. Y. 
“Insulation is a large and varied 
field. The salesmen who sell within 
this line can be broken into two cate- 
gories: 1) The one who knows his 


products very well but who tries to 
explain the complete line in detail, 
ands 2) don’t 
know their line at all but who exist 
on their toothpaste smile.” 


Pure salesmen who 


the 


ideal situation, a salesman who knows 


“Somewhere between exists 
psychology, his products, and can 
converse with enthusiasm. First find © 
where the areas of potential use are. 
Then concentrate your talk on these 
areas only. Complete the presentation © 
as quickly as possible, offering addi- 
tional information whenever needed. 
Leave any pertinent literature and 


business card.” 


R. Ferdman 


Purchasing Agent, Chalco Engineer- 
ing Corp., Gardena, Cal. 


insulation 
salesmen properly, we must bear in 
mind the scope of the insulation field. 
Therefore, when we discuss this spe- 


“In order to evaluate 


cialized commodity we can only eval- 
uate the sales people by the growth 
of insulation. My opinion of these 
people is very high, and I justly base 
this evaluation on past experience. 


“Insulation is a field where new 
products, processes, and manufac- 
turers are continually seeking the 
limelight. The insulation salesmen 


have drive 


the 


tremendous 
pace with 
changes and growth of this field. 


shown a 
towards keeping 
“Salesmen possess the power to 
create satisfied customers and to date, 
the insulation field has many such 
customers. I am sure the future of 
insulation will continue to blossom 
through the efforts and_ initiative 
shown by the insulation salesmen.” 


For heavy load, 
continuous duty, 
Dyna-Line 


Squirrel cage induction 
MOTORS 


have field coil leads 
amply insulated and protected with 


NATVAR | 


Dyna-Line polyphase motors are made 


r a | i tw c as ji Ss, i sizes 
| manutactured by the Brown-Brock- Oa anaes Chass Wiest Ls 
& g ' vari 
Ae ae rs. eye = i voltages and speeds, 1 40°C rise. 
Company. Dayton, are widely used in continuous Cae tebe eens aheisonce ais 


baking varnish twice, to seal the wires 


sperating sili . rLV ‘or ress me) ; 
perating, constant speed drives for compressors, large and protect them from dust, moisture, 
2 ; : > é and corrosive vapors, and then given a 
pumps, blowers, presses, machine tools, and other industrial coat of red protective sealer. Natvar 
; : ; Vinyl Coated Fiberglas Tubing on the 
machinery. leads easily withstands the dip and 


bake processes. 


Materials are carelully selected for their ability to stand up 


under heavy loads and severe operating conditions. Natvar 


Vinyl! Coated Fiberelas Tubing is used to protect the field 


Natvar Products 


® Varnished cambric—sheet and tape 

® Varnished canvas and duck—sheet 
and tape 

® Varnished silk and special rayon— 
sheet and tape 

© Varnished papers—rope and kraft— 
sheet and tape 

® Varnished, silicone varnished and 
silicone rubber coated Fiberglas*— 
sheet and tape 

© Slot cell combinations, Aboglas® 

© Teraglas** 

© Isoglas® sheet and tape 

® Isolastane® sheet, tape, tubing and 
sleeving 

@ Vinyl coated and silicone rubber 
coated Fiberglas tubing and sleeving 

® Extruded vinyl tubing and tape 

© Styroflex® flexible polystyrene tape 

© Extruded identification markers 

¥*TM (Reg. U.S. Pat. Off.) OCF Corp. 

**Trademark applied for. 


We will be very happy to supply information 
on any of our products on request. 


coil leads because of its excellent uniformity and heat 


resistance. 


If you need insulating materials with sood physical and elec- 


trical properties, and exceptional uniformity, it will pay you 


lo specity Natvar. and get in touch with your wholesaler or 


wrile us direct. 


Ss NATVAR CORPORATION 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
FULTON 8-8800 NATVAR: RAHWAY, N. J. 
239 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 
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Molding 
Compounds 


If You Make Parts Like These... . 


You'll Like Diall Compounds . . 


. They’re 


\ 
| easy to mold, easy to machine, have no 


post-mold shrinkage . . . offer greater 
resistance to chemicals than any other 
comparable compounds. Heat resistant 
to 500° F. Many are flame-proof. Un- 
affected by moisture, fungus proof, non- 
| corrosive to metals. And . . . for greater 
sales appeal .. . available in all colors! 
Write Today! 


MESA PLASTICS COMPANY, Dept. 17 
12270 Nebraska Ave., Los Angeles 25, Calif. 


PLEASE ( ) Data on heat resistant Diall 
SEND (  ) Data on chemical resistant Diall 
ME ( ) Catalog and complete data on Diall 
(Name) 
(Company) 
(Street) 
Cit 
(City) lies (State) 
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Pizxilated Patents 


By Mike Rivise’ 


(Forty-fourth in a series of odd 
and interesting inventions in the elec- 
tri-onics field from the files of the 
U. S. Patent Office.) 

What must have been one of the 
first electrical milking machines was 
patented on Dec. 7, 1909, by Franz 
Max Berberich of Kiel, Germany. In 
and method of 
operation (vacuum suction), it seems 


both appearance 


to be quite similar to modern ma- 
chines. However, it had certain re- 
finements not seen on even the most 
recent models. For instance, the patent 
specified that the inside faces of the 
rubber teat cups should be rough- 
ened, or provided with protuberances 
2, and provided with a metal contact 
3 consisting of a ring or lining of 
metal such as tin foil. A wire 4 lead- 
ing from a battery 5 or any other 
suitable means for generating a cur- 
rent of electricity is to be connected 
to the metal contact 3 and the other 
wire 6 contacts with some part of the 
cow's body so as to complete an 
electrical circuit. 

Despite what one might imagine. 
these features were not designed to 
torture the cow, nor to electrocute her 
before she could kick cold-handed 
milkers. At least, Berberich stated 
that he was trying to duplicate what 
he believed to be the action of a suck- 
ing calf. As he explained in the patent 
application, “It is well-known that the 
sucking of a calf is the most perfect 
manner of milking and produces a 
greater yield of milk than hand milk- 
ing. This is due partly to the fact that 
by exertion of the muscles of the suck- 
ling calf light or weak currents of 
electricity are generated which are 
transmitted to the cow’s udder and 
milk glands so that the milk flows 
freely and more abundantly, and 
partly to the fact that the action of 
the rough tongue of the calf on the 
teats on the cow’s udder massages 
same and has a reflex action on the 
muscles of the cow which causes the 
milk to continue to flow freely.” 


Elaborating on the operation of the 
unit, he stated that, “The protuber- 
ances or roughened surfaces on the 
interior of the teat cups press on the 
teats which said cups surround when 
a vacuum is created in the tubes 1 
and thus produce a reflex action on the 
muscles of the cow which causes the 
milk to continue to flow freely. Any 
preferred kind of teat cups can be 
used and the conducting wires 4 and 
6 can contact with various parts of 
the cow’s body as, for example, the 
udder, escutcheon, back, and milk 
veins.” 

What makes us suspicious of his 
motives is one of the final paragraphs 
in the patent application in which he 
states, “I prefer to subject the teats 
on the cow’s udder to a pressing and 
sucking action at the same time the 
cow is electrified but, if desired, the 
cow can be electrified before the milk- 
ing operation.” 


Now... from Phelps Dodge... 


First complete line of 
solderable Magnet Wires for the 
Electrical Industry! 


a tough, all-purpose, solderable wire for your most 
severe applications. Especially suited for use in high 
speed automatic winding equipment or wherever ex- 
treme varnish or compound treatment is involved. 


NYLEZE® Class B (130°C) 


a self-bonding wire with underlying Nyleze® film, solder- | 

S-Y BONDEZE® able at low temperatures. The high temperature cut- i 
thru resistance of the Nyleze® film will reduce the num- 

ber of shorts in your coils. j 

i 


the solderable wire with exceptional ‘‘Q’”’ characteristics 
SODEREZE® proven over the years in thousands of customer appli- 
cations. 


the solderable film wire with controlled surface friction 

GRIP-EZE® for use in lattice-wound coils. A special surface treat- 
ment provides mechanical gripping between turns and 
keeps the wire in place. 


All Phelps Dodge solderable magnet wires are red in color. 


Any time your problem is magnet wire, consult Phelps Dodge for the quickest, surest answer! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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European Insulation Report 


Ed. Note: The author of this monthly 
European report is a well-known in- 
sulation expert associated with a large 
European electrical manufacturer. Al- 
though it is necessary that his identity 
not be revealed at this time, corre- 
spondence may be exchanged with 
him by writing European Editor, In- 
sulation, Box 270, Libertyville, Illi- 
nois. 

At the request of the editor of Insu- 
lation, I have agreed to report each 
month on various aspects of electri- 
cal/electronic insulation in Europe. 

In spite of all the political, ethno- 
logical, and economic bonds between 
Europe and the United States, the de- 
velopment of industrial techniques in 
general and of insulation techniques 
in particular has followed different 
paths—primarily because of differ- 
ing economic conditions. 

The West European industrial states 
were, from the beginning of indus- 
trialization, adapted to export. This 
tendency was furthered enormously 
by the imperialistic policies of spheres 
of interest and colonies. The ex- 
tremely chauvinistic national policies 
and interests, the continuous and (in 
comparison to the U.S. and Russia) 
slow growth of industry in Europe, 
the necessity of adaptation to all pos- 
sible conditions, and the requirements 
of customers spread out all over the 
world naturally favored the produc- 
tion of single items rather than mass 
production. This has been especially 
true in the electrical industry. None 
of the West European industrial coun- 
tries has an adequate internal market 
for its industrial products, so all have 
assigned a substantial portion of their 
production to export. This has an ad- 
vantageous effect on the minds of en- 
gineers. They learn to think accord- 
ing to the necessities of export and 
acquire an understanding of develop- 
ments and requirements in the whole 
world. 

Under the pressure of economic 
prosperity, i.e. of rising wages and 
the increasing scarcity of design per- 
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sonnel, mass production is now grad- 
ually beginning to prevail. An irre- 
sistible standardization of customers’ 
specifications is becoming apparent. 
This is being furthered by efforts to 
integrate the power supplies . . . and 
by the growing economic integration 

. of the various countries. The au- 
thor regrets that a levelling of the 
political and social peculiarities in the 
countries of Europe is also taking 
place at the same time, and with it 
Western Europe is. gradually losing 
one of its essential characteristics, 
namely individualism. 

Until recently the costs of most 
apparatus and machines were deter- 
mined primarily by the prices of the 
materials, with wages and _ salaries 
contributing only a small part. There- 
fore, no efforts were spared in order 
to save a few kilograms of material. 
A lot of trouble was taken to accu- 
rately determine actual stresses in 
order not to have any unnecessary 
over-dimensioning. 

All this is in great contrast to the 
U.S. and especially to Russia. In the 
U.S., wages and salary requirements 
are decisive, a large number of spe- 
cial or new designs or adaptations are 
usually avoided, and mass production 
is favored. The customer has to adapt 
himself to the existing types when- 
ever possible. Production is tuned to 
the gigantic U.S. market. 

Russia still lives in isolation. Prices, 
wages, or the desires of a customer 
are hardly taken into consideration. 
Unified planning provides for unified 
requirements and regulates all ques- 
tions ruthlessly without any regard to 
the balancing of the economy. 

The study of European literature 
alone cannot give anyone not directly 
involved in the European insulation 
field a compact picture of the insula- 
tion activities and tendencies. Euro- 
pean firms are very cautious with 
regard to releasing information to 
publications and jealously guard their 
experimental and test results. Hardly 
anything is published which has not 


been thoroughly tested and used in | 


production. The greatest caution is _ 
exercised especially on questions of | 


insulation techniques. Neutral re- 
search institutes also fail to publish 
their results. There are no meetings 
in the American sense involving a 


moral obligation to publish papers | 
and discussions. The little that ap- | 


pears must naturally be gathered 
from literature in at least four lan- 


suages. A European academician 


does not find this situation to be an — 
insurmountable obstacle, thanks to his . 


knowledge of languages. My personal 
observations lead me to believe that 
the average European engineer is 
better informed about world literature 
than his opposite number in the U.S. 
The European insulation engineer 
can learn a lot about production 
techniques and also about the science 
of materials in the U.S.; on the 
other hand, the American engineer 
should know more about Europe, since 
for him, the problem of competition 
with European industry is becoming 
greater in many countries including 
his own. 

I shall try to give you a true and 
complete picture of the happenings 
in the old continent by means of ab- 
stracts from articles, short commen- 
taries, and, when possible, the orig- 
inal works of European experts. I 
shall endeavor to make use of the 
arguments and language of European 
engineers and, in particular, try to 
stress the varying interpretations. It 
is possible that a somewhat distorted 
picture may be formed by this ap- 
proach, but every effort will be made 
to prevent this from happening, and 
to avoid forcing a specific point of 
view on the reader. I will welcome 
questions and suggestions from you, 
for this will surely help me introduce 
especially interesting subjects. 


the 


PLASTIC JACKET CABLES 


Lenz Electric Manufacturing Co. felt the need in the 
electronics industry for color in plastic jacketed cables. 
In pioneering its development and use, Lenz Engineers 
called upon the Blane Corporation for a vinyl insulation 
material in various colors that would offer faster, easier, 
and permanent identification of cables before, during, 
and after installation. 

Lenz specified that the material must facilitate con- 
nections between electronic units, make cables easier to 
locate and end forever confining cable jacket colors to 
the few dull and nondescript shades. 


The result is Blane’s custom colored jacketing com- 
pounds. 

We salute Lenz for its initiative in this important pro- 
gram of raising the industry’s standards by producing 
quality, practical and economical colored plastic jacketed 
cable. 

Blane is proud of the part it has played in helping to 
introduce color for plastic cable applications. 


THE BLANE 
CORPORATION 


CANTON, MASSACHUSETTS 
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mm ariilite 


Low Cost, UL-approved Insulation Combines Best 
Features of Vulcanized Fibre and Phenolic Laminates 


This is ANILITE—A combination of vulcanized fibre and synthetic resins, 
Anilite is a unique insulating material. It has the good electrical properties 
and mechanical strength of vulcanized fibre, together with the low 
moisture absorption usually associated with phenolic laminates, even in 
severe environmental conditions. Underwriters’ Laboratories have 
approved Anilite for sole support of current carrying parts up to a 
maximum temperature of 150°C. 


This is how you can use ANILITE— One of the most evident applications is 
in low cost insulation for appliances, household wiring devices, and 
switches requiring UL approval. Because Anilite has excellent are and 
flame resistance, it is a natural material for arc barriers, deflectors, and 
shields in switch-gear. Its ability to be permanently formed or shaped 
further increases its design possibilities. 


These are the properties of ANILITE—The chart below compares some 


y typical values of Anilite with those of a vulcanized fibre and a phenolic 
| laminate. The properties (and price) of Anilite are between the 

\| two standard materials. The exception is arc resistance which is superior 
{| to the laminate. 


Flexural Strength, psi | 20,000 | 
impact Strength, ft-lbs, fin, | iat 


Dielectric Strength, volts/mil 


Arc Resistance, ASTM, secs. 1 


_ Water Absorption, Ye” thk., % in 24 hours | 25.0 | 


For more information about ANILITE—Send for Technical Bulletin 
No. 304-101. Contact your nearby NVF Sales Office, or write us direct— 
Dept. D-8, Wilmington 99, Delaware. 


NATIONAL VULCANIZED FIBRE Co. 


WILMINGTON 99, DELAWARE In.Canada: NATIONAL FIBRE COMPANY of CANADA, Ltd., Toronto 3, Ontario 


Bh oh / 
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A Practical Program for Producing 


Reliable Electronic Products— 
A Printed Circuit Case History 


By L. . . , . Ane : 
y L. Krauss, Senior Engineer, and J. Monturo, Engineer, Engineering Siandards, Arma Division, American Bosch Arma 


Corp., Garden City, N.Y. 


Much has been said about the im- 
portance of and the need for reli- 
ability in modern military electronic 
gear. This article is concerned more 
with a practical approach to achieve 
these highly desirable goals, rather 
than with a statistical approach. This 
is not to say that statistics as applied 
to reliability are not important—actu- 
ally, statistics are corollary—they will 
measure the level of reliability neces- 
sary or attained. The actual level of 
reliability attained depends on the 
controls exerted. And the level of re- 
liability which is required dictates, to 
a large extent, the degree of control 
necessary. 

In keeping with the foregoing, we 
must now decide the where, how, and 


when of controlling the product. The . 


control approach and techniques de- 
scribed here have been applied to 
printed circuit boards. With some 
slight modifications the same control 
methods are applicable to other ma- 
terials and processes. 

The major control areas are design 
standards, material specifications, sup- 
pliers, incoming inspection, and _ in- 
plant processing. The first of these 
control areas has been discussed in 
detail in a previous publication”. 


Accurate Material Specifications 


The need for accurate material 
specifications and the basic criteria to 
be included were presented in the 
same publication. This need was met 
by the preparation and use of a care- 
fully detailed printed circuit board 
procurement specification, which con- 
sisted of: 

a. Base laminate characteristics. 


"Arma Engineering, Volume 2, No. 6, Pg. 26 of ‘‘Re- 
liability Through Standardization of Printed Circuits.” 


b. Base laminate qualification tests. 
c. Base laminate acceptance tests. 
d. Base laminate periodic control 
tests. 
Fabricated part characteristics. 
Fabricated part qualification tests. 
. Fabricated part acceptance tests. 
. Fabricated part periodic control 
tests. 


Lesic ly eq?) 
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Base Laminate Characteristics 


This section of the specification de- 
fines the parameters of the material 
with accurate statements and corrobo- 
rative tests. The requirements, such as 
bond strength, heat resistance, elec- 
trical properties, etc., are set forth in 
this section. A typical requirement ex- 
tracted from the present specification 
is as follows: 

“3.15 Flexural Strength — When 
tested as specified in 4.5.10, the flex- 
ural strength in the lengthwise and 
crosswise directions shall not be less 
than the values specified in the speci- 
fication sheet.” 

It is to be noted that this is a com- 
plete statement; that is, there is a re- 
quirement and a method of determin- 
ing compliance to the requirement. 
Too often one sees a characteristic de- 
fined as follows: 

“Flexural Strength — 55,000 Ibs. 
per sq. in.” The inadequacy in this 
instance is obvious. How do you con- 
duct the test? What are the environ- 
mental conditions? What is the sam- 
ple specimen, and from what source 
is it obtained? In other instances the 
inadequacy may be more subtle. 

It must be pointed out that in those 
instances where a specification merely 
transcribes experience and where a 
wealth of data exists, the task is rela- 
tively simple. It is the “state of the 
art” type of item that requires the 


skill of anticipating accuracy, devel- 
oping test procedures, coordinating 
activities, and part specification fol- 
low-up and verification. 


Base Laminate Qualification Tests 


The base laminate qualification 
tests consist of all the tests that are 
specifically related to the base mate- 
rial. Such criteria as platings and un- ! 
dercutting would not be considered 
in this section. The fact that a mate- 
rial has been tested and placed upon : 
a qualified products list signifies only 
that at one time the manufacturer 
made a product that met specification 
requirements. Inclusion on a qualified 
products list does not in any way re- 
lieve the manufacturer of his contrac- 
tual obligation to deliver items meet- | 
ing all specification requirements. A 
qualification test may be considered 
as a screening device because consid- ! 


eration is only given to products that 
meet the qualification requirements. 
Qualification criteria must be estab- 
lished on the basis of the total environ- 
ment that the item must withstand 
without any degradation. These tests 
must include any processing environ- 
ment in addition to the natural en- 
(humidity, salt spray. 
vibration, etc.). For instance, all 
printed circuit boards used at Arma 
are subject to a flux removal operation. 
in a solvent bath. This solvent bath is 
a processing environment and could 
affect the bond strength; therefore. a 
solvent resistance test that is similar 
to the shop procedure is specified as a 
qualification test for the base material. 
In our case, qualification tests for 
printed circuit base materials are the 
responsibility of the fabricator since 


vironments 
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Arma does not presently manufacture 
printed circuit boards. It would place 
us in a precarious position to simply 
specify the base material that the fab- 
ricator must use in his product. The 
implications are fairly obvious. 

It is incumbent on the supplier that 
test samples for qualification tests be 
representative of his repeatable pro- 
duction for the requirements specified. 


Base Laminate Acceptance Tests 


Acceptance tests are those which 
are performed to determine the ac- 
ceptability of qualified production 
items. These tests are carefully select- 
ed from the qualification test list on 
the basis of their ability to control the 
product. Acceptance tests are usually 
comprised of 100% inspection and 
sampling inspection tests to a de- 
termined acceptable quality level 
(AQL). 

For printed circuit base materials, 
each sheet is tested at the source for 
hot solder resistance after condition- 
ing the specimen for 96 hours at 90% 


RH and 35°C (C/96/35/90). This is - 


100% inspection and is performed be- 
cause of the critical nature of the de- 


fect and the susceptibility of the ma- 
terial to this defect. Visual inspection 
(dimensions, surface appearance, 
warp, twist, etc.) is also on a 100% 
sheet basis. 

Base laminate acceptance _ tests 
could be considered the backbone of 
the specification since it is at this 
stage of the manufacturing cycle that 
the material assumes a significant cost. 
Poor material funneled into produc- 
tion at this stage at a material cost of 
$3 per panel costs $60 per panel as a 
rejected part on which processing has 
been completed. 


Base Laminate Periodic Control Tests 


Periodic control tests consist of the 
qualification tests that are not per- 
formed as acceptance tests. Theze tests 
are either performed on a_ periodic 
calendar basis or on a material con- 
sumption basis. Periodic control tests 
usually consist of checking secondary 
characteristics—or those character- 
istics that have been relegated to this 
category due to consistent positive ac- 
ceptance test data. Periodic control 
tests coupled with acceptance tests in 
essence constitute requalification. 


Figure 1, quality control data reporting sheets, inspection bulletin, stand- 
ard test pattern, and specimens. The data sheets provide a permanent rec- 
ord of test data and are used to prepare process control charts and for 
vendor evaluation. The standard test pattern (shown at left with two 
metallurgically mounted specimens above it) is used to evaluate the fab- 
ricator’s processing. It is processed simultaneously with production 
boards and is coded for each lot. 
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Fabricated Part Characteristics 


This section defines the character- 
istics as applied to the finished item: 
Bond strength, plating thickness, in- 
sulation resistance, solderability, and 
other end item criteria are described: 
with suitable methods of test. 


Fabricated Part Qualification Tests 


Fabricated part qualification tests: 
determine the ability of a fabricator) 
to produce items to specification re-- 
quirements. As such, it is intended! 
that the tests be capable of weeding: 
out inferior or marginal fabricators.. 
The tests are performed by Arma on) 
standard test specimens fabricated| 
from qualified laminate material by; 
the prospective fabricator. Since: 
Arma is a buyer of printed circuit! 
boards, and tests are extremely im-- 
portant and must be performed with) 
utmost precision. 

Of necessity, the tests are based on) 
maxima rather than on minima. it} 
is vital that safety factors be employed| 
to guard against rejects during sub-- 
sequent assembly. 


Fabricated Part Acceptance Tests 


Once a fabricator has been quali-- 
fied, it is the acceptance tests that de-- 
termine the accuracy of vendor selec-- 
tion. It is the acceptance tests that de-- 
termine whether a finished item is to) 
be accepted or rejected. Therefore, it! 
is mandatory that acceptance char-: 
acteristics be clearly stated without 
possible misinterpretation. Vague gen- 
eralities, which always lead to subse- - 
quent discussion and compromise, | 
must be avoided. 

Vendor perusal and approval prior 
to actual use is required for minimum 
rejects and revisions. Due to a lack of 
understanding of the nature of the 
product, many pressures are exerted 
to minimize requirements. An expla- 
nation of the philosophy and intent 
of the specification tempers and, in 
most instances, converts the Oppo- 
sition. 


Fabricated Part Periodic Control Tests 


Periodic control tests consist of the 
balance of qualification tests that are 
not performed as acceptance tests. 


These tests, conducted by Arma and 
the fabricators, serve to control the 
processing parameters. 


The stringent controls imposed 
upon the printed circuit boards were 
exercised under the closest scrutiny 
for the past 18 months. Data has been 
obtained from many sources: the 
laminator, the fabricator, and Arma’s 
quality control section. The accumu- 
lated data were statistically analyzed 
for a determination of the relative 
importance of each control area. The 
results of this analysis indicated that 
many areas previously considered 
critical were so well controlled that 
they could safely be relegated to a 
lower inspection level. For example, 
flexural strength, volume resistivity, 
heat resistance, and solvent resistance, 
which were previously considered to 
be critical control points and which 
were therefore placed on a 100% test 
basis, are now on a periodic control 
basis. 


It should be repeated that this ac- 
tion was taken as a result of a statisti- 
cal study of accumulated data. Certain 
tests such as bond strength after dip 
soldering and insulation resistance be- 
fore and after moisture cycling have 
been retained on a tight inspection 
level because they help to indicate 
material integrity and the material’s 
ability to withstand assembly opera- 
tions. 


- The establishment of controls, the 
costs of testing, and close surveillance 
could be expected to have had a pro- 
nounced effect on the cost of the 
printed circuit board. Initially, this 
was the case as a result of the lack of 
familiarity by everyone (laminator, 
fabricator, Arma) with the controls 
imposed. The resulting cost increases 
to Arma were in the neighborhood of 
100%. However, the fabricators were 
willing to hedge against this unfamil- 
iarity by basing part of their price 
on a reject rate. This hedge took the 
from of a renegotiable contract. 


The results of the program have 
heen most gratifying. Rejects by 
Arma to the fabricator have been neg- 
ligible. In one case, only 8 rejects were 
recorded out of a quantity of 1500 
pieces shipped at various intervals. 
The price of the printed circuit board 
has dropped to a reasonable competi- 


tive level. Many of the tests have been 
adopted by the laminators and fabri- 
cators and are presently part of their 
own quality control procedure. Dis- 
putes over test data have been mini- 
mized, and test data corroboration has 
been excellent due to the standardized 
test methods. The net result has been 
an overall cost saving with continued 


high quality. 
Qualified Suppliers 


The term “qualified supplier,” 
while seemingly explicit, on closer in- 
spection has a number of important 
implications. Explicitly the term 
would describe the supplier of a 
qualified product, but where product 
consistency, reproducibility, and reli- 
ability are the customer’s prime con- 
siderations, the implied meanings of 
the term assume primary value. 

The first of the term’s implications 
is that the supplier has demonstrated 
his technical capability. His personnel 
in all areas of engineering and manu- 
facturing must show a complete fa- 
miliarity with his product. They ex- 
hibit a professional attitude toward 
their business. They take pride in 
their product, have an interest in ad- 
vancing the state of the art, and take 
a realistic attitude toward the custom- 
ers problems. 

The supplier must maintain and use 
appropriate research and development 
facilities. These facilities must be ade- 
quate to support work in the advance- 
ment of the state of the art, in the 
solution of manufacturing problems, 
and in the determination of control 
factors. Quality control should be im- 
plemented by appropriate test facili- 
ties adequately staffed with qualified 
personnel. Systems, procedures, or- 
ganizational charts, and check point 
charts (figure 1) should be available 
to demonstrate the control philosophy 
in use. 

Manufacturing facilities should be 
commensurate with the total effort. 
Tooling should be modern and prop- 
erly maintained. A view to automated 
or semi-automated machinery should 
be in evidence. Cleanliness and layout 
should be conducive to efficient out- 
put, good workmanship, and appro- 
priate controls. Product control levels 
should be physically separated in 


those plants where different products 
are co-produced. High reliability 
products for essential military appli- 
cations and commercial products 
should not be manufactured on the 
same physical plant equipment or by 


the same personnel. 


The second implication of the term 
“qualified supplier” is that he has 
demonstrated a willingness and ability 
to support a product reliability pro- 
gram. This should be done through his 
ability to produce appropriate quality 
control and inspection records (figure 
2). He must be able to show process 
control at any point of manufacture. 
He must maintain and service internal 
reject records (figure 3) and be pre- 
pared to show a conscious effort to 
reduce the reject level. He must be 
aware of, and conversant with, the 
customers quality requirements, and 
he must be prepared to implement and 
reinforce these requirements in all 
ways. 


To illustrate the importance of this 
factor in determining qualified or un- 
qualified suppliers, the following ex- 
cerpts were made from a supplier’s re- 
sponse to Arma’s request to him for 
qualification test data (parentheses 
are ours). “We do not have either of 
these (applicable MIL and Federal 
Specifications) in our files and as of 
this moment have been unable to ob- 
tain copies. . . . For lack of these 
specifications to study and for other 
reasons we would have to say that as 
of now we cannot submit the requested 
test data. Suggested (data) Forms A 
(qual. to MIL Spec.) and B (govern- 
ment certified qualification test to 
Arma’s drawing) are out of the ques- 
tion because we know of no military 
specifications for this (material) and 
Form B could not be submitted be- 
cause we do not have a resident gov- 
ernment inspector and if we sent for 
one of the local inspectors he would 


be unable to perform the necessary - 


tests since we do not have the specifi- 
cations on hand and undoubtedly do 
not have all of the necessary testing 
equipment. . . . You can therefore 
readily see the dilemma with which 
we are faced. We want very much to 
cooperate with you and we certainly 
want the opportunity of supplying our 
(material) when you have require- 
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ments for it but as of now we can see 
no way of cooperating with you on 
your request for test data. It did oc- 
cur to us, however, that perhaps we 
might be excused since it is our under- 
standing that actual tests were made 
in your laboratory on our (material) 
when you prepared the specification. 
Therefore, would it not be possible for 
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you to certify your test results to us 
and we could then in turn certify that 
our (material) would meet the re- 
quirements of the specification. . . .” 

As a result of this communication 
this supplier was removed from future 
consideration by Arma. While some 
of this supplier’s concepts would be 


considered unorthodox from any 
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Figure 3, a fabricator’s automated quality control records. With this sys- 
tem, reject areas can be quickly determined so that prompt corrective 
action can be taken. Also, process control charts and departmental reject 


costs may be easily tabulated. 
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viewpoint, it is clear that his concepts: 
of product controllability, quality, 
and reproducibility are nil. Fortu-. 
nately, this lack of concept is a rarity) 
in our technical world. : 

The third implied meaning is the: 
supplier’s ability and willingness to) 
maintain and use adequate field rep-- 
resentation. This again is a long range: 
effect. The necessity for referring all] 
technical problems in all of the pre-: 
viously mentioned areas to the respec-: 
tive offices of the supplier is time con-} 
suming and costly. The most effective: 
relationship between supplier and con-| 
sumer is established by qualified tech-| 
nical representation from both. All] 


too many suppliers are apt to entrust} 
their product and reputations to) 
‘“pitchmen,” whereas a representative} 
with a solid knowledge of his product, | 
of the field he serves, and of his own} 
company can enhance the standing off 
the supplier and his product. 

Ideally, the specification area} 
should be handled by specification 
people, quality control problems and} 
enforcement by quality control peo-{ 
ple, manufacturing questions by man-} 
ufacturing specialists, and procure-} 
ment by the sales and purchasing 
people. On a practical basis, all con-} 
tacts should be made through the} 
procurement people, and questions4 
should be solved through the appro-: 
priate specialists. 

Beyond these three implications iss 
a fourth area of additional factors: 
that, while not decisive, will exert a? 
varying influence on establishing a} 
“qualified supplier.” Among these? 
factors are various financial and tech-: 
nical ratings, length of time in busi-- 
ness, government approval of facili-- 
ties and/or listing as a_ service-- 
approved vendor. 


Rigid Incoming Inspection 


The next of the material control] 
areas we have found to be essential to) 
reliability at Arma is the inspection 
function on incoming materials. This: 
control area is without a doubt the: 
most complex and most critical one? 
from many points of view. It is one: 
that has significant economic as well] 
as reliability overtones. It is pervaded} 
throughout with the need for making: 
the decision of what is good and how 


much effort is needed to determine 
this. In this regard, we are considering 
the allied efforts of engineering, qual- 
ity control, and inspection. 


Those familiar with inspection con- 
trol appreciate the dangers of over- 
inspection. Personnel requirements 
and product costs increase in direct 
proportion to inspection levels and 
the number of characteristics of the 
number of items inspected. Once 
again, only the most concerted effort 
and careful analysis can prevent over- 
inspection. Before discussing the steps 
taken to effectively ensure adequate 
inspection controls, we should estab- 
lish a perspective in relation to the 
range of the items involved. The elec- 
tronic industry materials field is very 
broad. The actual number of different 
materials and material applications in 
a single electronic system can often 
run to almost 500. 


The first effort to impose control- 
lability within reasonable limits on 
the material is made at the time the 
material is first specified. This is ac- 
complished by describing the material 
by its salient features and a _ brief 
statement of engineering require- 
ments. Both the requirement state- 
ment and the characteristic descrip- 
tion can and should be implemented 
by reference to testing methods which 
are preferably industry standards and 
which in no case are less than accept- 
‘able to the supplier and user. Stand- 
ard tests should require no more than 
reference to the test document from 
which they were drawn, such as the 
ASTM test standards and the Federal 
and Military test and material speci- 
fications. Non-standard tests and mod- 
ified standard tests should be fully 
documented and compiled into a 
ready reference for the inspection 
function. It is of the utmost impor- 
tance that the material or process be 
described as briefly, simply, and com- 
pletely as possible. This of course will 
mean, and has meant, a careful study 
of the design limits and application 
criteria. It is equally as important to 
obtain the widest application for the 


fewest materials. 


The final effort in this phase of con- 
trol is the establishment of appropri- 
ate acceptance quality levels and 
sampling plans. The former describe 


Figures 4A and 4B, various quality control check sheets used by fabri- 
cators and laminators at various stages in the manufacturing operation. 
Forms courtesy of National Vulcanized Fibre Co., Synthane Corp., and 


Photocircuits Corp. 


quality control’s estimate of the criti- 
cal nature of a material and its appli- 
cation, and the latter refer to the rate 
at which tests will be conducted. 


In-Plant Processing 


In-plant processing areas must also 
be controlled to ensure a highly reli- 
able end product. Such processes as 
fluxing, soldering, cleaning, and pro- 


tective coating must be kept under 
close scrutiny. The selection of mate- 
rials is made on the basis of laboratory 
data and experience. 

In-plant process controls are also 
required to ensure adherence to speci- 
fication requirements. Many of the 
processes are state of the art and re- 
quire subjective criteria for controls. 
Soldering is typical of this type of 
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process. In soldering, variations in 
pattern configuration, material thick- 
ness, component density, and thermal 
sensitivity of components are com- 
pensated for by means of variations in 
dwell time and/or bath temperature. 
The control criteria are visible joint 
characteristics that have been found 
by test to be indicative of sound joint 
structure. 

In view of the difficulty of control- 
ling the state of the art processes, ma- 
chine application is utilized to the 
maximum extent to obtain end prod- 
uct reliability. Fluxing, dip soldering, 
flux removal, lead forming, and pro- 
tective coatings are mechanized, there- 
by reducing and further controlling 
human variables. In all of the proc- 
esses material characteristics that in- 
fluence process variations, such as 
viscosity, solids content, cure time, 
chemical composition (solder), and 
moisture content, are continuously 
controlled to established values, there- 
by improving the reproducibility and 
reliability of the process. While the 
foregoing has been aimed at provid- 
ing a piece of hardware with the high- 
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est functional reliability, steps must 
now be taken to maintain this high 
degree of functional _ reliability 
throughout service life conditions. 

This is accomplished through the 
use of encapsulants and coatings 
which provide moisture and handling 
protection and vibration damping 
characteristics. The coatings used are 
predominently the epoxy type modi- 
fied for the particular application. 
The resultant coating is conformal 
rather than cast or superficially ap- 
plied. Since this is the last step in a 
series of highly controlled processes, 
its importance cannot be overstressed. 
Discrepancies at this stage of manu- 
facturing can be economically disas- 
trous. 

Of vital importance to any control 
effort, though often overlooked, are 
the educational aspects. Each partici- 
pant must be made aware of his con- 
tribution to the overall program. Skills 
must be developed and talents allo- 
cated to the appropriate area. The 
importance of each manufacturing 
operation must be clearly understood 
by the operator, and he must be made 


aware of the relationship of his opera- 
tion to all other operations. He must 
be continually impressed with the de- | 
sirability of good workmanship, care- "| 
ful‘thandling, adherence to detail, neat- 
ness, etc., and above all, the necessity 
of questioning the slightest variation 
from the desired standards. 

It is equally as important that qual- 
ity control personnel be familiar with 
the importance of each control and in- 
spection station and the relationships 
between them. In addition, they must 
establish the criteria for good work- 
manship, careful handling, neatness, 
and specification interpretation, and 
they must disseminate collected infor- 
mation to responsible activities. They 
must be made aware of the need for 
quick action in order that a defect be 
contained and remedied. 

Throughout the entire process, the 
full use of standards provides the sin- 
gle most effective tool. The use of 
standard designs, standard materials, 
standard processing, standard testing 
procedures, and standard drafting for- 
mat ensures a solid foundation for 
products of uniformly high reliability. 
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Review of Insulation Papers Presented 
Al AIEE Summer General M eeting 


Announcement of 1960-61 officers, 
presentation of the Lamme Medal, and 
a number of papers dealing with insu- 
lation were among the highlights of 
the summer general meeting of the 
American Institute of Electrical En- 
gineers, held a month ago in Atlantic 
City, N.J. 

Clarence H. Linder, vice president, 
General Electric Co., is the new AIEE 
president. New vice presidents are 
Clair E. Gaylord, New York Tele- 
phone Co.; Robert T. Weil, Jr., Man- 
hattan College; Fred W. Bush, Allis- 
Chalmers Manufacturing Co.; Sim C. 
Wright, Southwestern Bell Telephone 
Co.; Henry A. Carlberg, Hanford 
Works, General Electric Co.; Adolph 
W. Rauth, Consumers Power Co.; 
Walter Criley, Vanderbilt Univ.; and 
Paul G. Wallace, Texas Power & Light 
Co. William R. Clark, Leeds and 
Northrup Co., was elected treasurer. 

Lee A. Kilgore, director of en- 
gineering, Westinghouse Electric Co., 
was awarded the Lamme Gold Medal 
at the “meritorious 
achievement in the design of electri- 


meeting for 


cal machines.” 
Some of the 
which were presented at the meeting 


insulation papers 


are briefly reviewed here. 


A New and Improved 
Heat-Stabilized Insulation 


By J. G. Ford, A. M. Lockie, and 
M. G. Leonard, Westinghouse Elec- 
tric Corp. 

In a previous paper, the stabiliza- 
tion of cellulosic insulation by certain 
amine compounds was described, and 
the effect of these additives on mate- 
rials, models, and complete trans- 
formers were discused. This work led 
to the “Insuldur” insulation system 
for distribution and power transform- 
ers with significantly increased ther- 
mal overload capacity. 

Since the introduction of the orig- 
inal system, many additional stabiliz- 
ing materials have been investigated, 
resulting in the development of a new 
system which provides further im- 
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provement in thermal endurance by a 
factor of at least two. The new system 
also utilizes a different method of 
applying the stabilizers. Originally, 
the solid insulation was protected by 
amine salts dissolved in the trans- 
former oil. Now, the stabilizers are 
incorporated as part of the solid in- 
sulation. This paper describes the test 
program which confirms the improve- 
ment brought about by the new sys- 
tem. 


Generally, a transformerette test 
was used as a screening test. In this 
test, the insulation is placed in a sealed 
steel container in oil along with cop- 
per and electrical steel. The material 
under test is used as layer insulation 
in a small coil simulating a high-volt- 
age winding of a distribution trans- 
former. The winding is heated for one 
week, to an average copper tempera- 
ture of 140°C, by circulating current. 
At the end of this time, the cellulose 
layer insulation, the turn insulation, 
and the oil are examined to deter- 
mine the degree of deterioration. The 
wire insulation and oil are checked by 
the usual test methods. Cellulosic layer 
insulation is generally tested for burst- 
ing strength, but tensile and flex tests 
also have been made. 


While many compounds and mix- 
tures have been evaluated, this paper 
was restricted to a discussion of the 
characteristics of a mixture of water 
soluble compounds consisting of mela- 
mine, dicyandiamide, and polyacryla- 
mide, in the proportion to give maxi- 
mum inhibiting effect with the least 
amount of additive. 


The figure shows the relative ther- 
mal stability of plain kraft paper and 
the new Insuldur paper when aged in 
oil in sealed containers at various tem- 
peratures. Mullens bursting strength 
is used as the measure of deteriora- 
tion. If we examine the points corre- 
sponding to 100 hours life on the 
curves, we find that the new stabilized 
paper will withstand temperatures 
about 30°C higher than those for un- 
treated kraft. 
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In a comparison of the relative 
rates of deterioration of 14” thick 
kraft and stabilized pressboard wher 
aged in oil with copper and iron 
present, using tensile strength as the 
criterion of aging, the average dif- 
ference is 27.5°C as compared te 
30°C when Mullens bursting strength 
is used. However, the tensile strength 
curves tend to converge more at the 
higher temperatures than the burst- 
ing strength curves. Assuming halving 
of life for each 8°C rise in tempera- 
ture, these differences indicate that 
the life of kraft paper or pressboard 
in oil-filled transformers can be in- 
creased as much as eight times by in- 
corporation of the new stabilizers. 

The next figure compares the de- 
terioration of untreated kraft paper 
with that of kraft treated with the 

KRAFT PAPER IN OIL AT 170°C 
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original and the new Insuldur sta- 
bilizers, using bursting strength as the 
criterion of aging. Taking the 50% 
strength retention point, it is shown 
that regular kraft paper gives 13 
hours, the original Insuldur 67 hours, 
and the new Insuldur, 200 hours. 
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Compatibility testing of Epoxy Magnet Wire with encapsulating materials. 
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flexibility properties as well. And test results show Epoxy per- 
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sizes. It can also be furnished in combination with Vitrotex 
(glass served) for positive thermal overload protection. 

You can see how Epoxy offers many interesting possibilities 
for cutting costs and simplifying production through standard- 
ization in many totally enclosed as well as open applications. 

Our technical staff and our Research and Development 
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your compatibility and other magnet wire problems. See the 
man from Anaconda. Or write: Anaconda Wire & Cable 
Company, 25 Broadway, New York 4, N. Y. 60251 
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FORMVAR 105°C (AIEE Class A) 
proven dependability 


ANALAC 105°C (AIEE Class A) 
solderable magnet wire 


Dimensional measurements were 
made of insulation with and without 
stabilizers when aged in oil with prac- 
tical exclusion of air. This represents 
conditions in a modern transformer. 
Stacks of about 4” of 14%” pressboard 
were spring-loaded to a total of 50 
lbs., dried at 110°C, and accurate 
measurements of stack height were 
made. After 52 days, the shrinkage 
of the unstabilized board was ap- 
proximately twice that of the stabil- 
ized board. At the end of 52 days, the 
fixture used for regular kraft board 
was covered with a slimy, black de- 
posit whereas the stabilized board fix- 
ture was quite clean. A check showed 
that the water content of the oil was 
614 times as great and the oil acidity 
slightly over 6 times as great with the 
regular board as with the stabilized 
board. It was also noted that when the 
containers were cooled and samples 
removed for checking, the gas evolu- 
tion from the unstabilized material 
was much greater. Tests indicate that 
the dielectric strength, either 60 cycle 
or impulse, of pressboard is not ma- 
terially affected by the introduction 
of the stabilizing material. 

Tests in air of the stabilized insula- 
tion have not been very extensive but 
it is definitely indicated that the ther- 
mal life of cellulose is improved. 
While appreciable stabilization is ob- 
tained, the improvement is not as 
good as is obtained in oil. Perhaps the 
stabilizers are not as effective where 
oxygen is present in appreciable 
quantities as in air. 

Full-sized distribution transformers, 
with and without the stabilizer, were 
loaded to produce an average winding 
temperature of 140°C, which was 
maintained for one week. Following 
this aging, the transformers were torn 
down, and the bursting strength of the 
layer insulation was measured. The 
average bursting strength of the sta- 
bilized paper was 70.1 psi, while that 
of the unstabilized paper was only 
34.0 psi, a ratio of better than 2:1. 

Full-sized transformers, with and 
without stabilizer, were also put on 
functional life tests at 220°C hot-spot 
temperature, following the procedure 
adopted by the AIEE Sub-group on 
Thermal Evaluation of Oil-Immersed 
Transformers. These tests are not yet 
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complete, but the results to date are 
illuminating. (a) Half of the units 
without stabilizer failed in less than 
1000 hours at temperature. (b) None 
of the units with stabilizer failed in 
less than 2000 hours at temperature. 


Temperature Capabilities of a 
Modern Transformer Insulation 
System 


By W. H. Mutschler, Jr., and W. C. 
Farneth, Allis-Chalmers Manufactur- 
ing Co. 

This paper presented information 
on the effect of various materials on 
the chemical reactions present in oil 
filled transformers as determined by 
laboratory tests and conservative esti- 
mates of the life expectancy. 

Several years ago, a series of lab- 
oratory tests was completed to deter- 
mine the chemical interaction of a 
number of combinations of materials 
at moderate temperatures. The pur- 
pose of these tests was to determine 
what combinations of material would 
produce a minimized chemical reac- 
tion rate thereby obtaining a more 
reliable system. This investigation in- 
cluded tests on 9 wire enamels, 17 
commercial coating resins, 9 bonding 
resins, and kraft and manila paper 
from various sources. Combinations 
of these materials were tested with 
copper and steel in proportions typical 
of distribution transformer construc- 
tion. Some of the combinations incor- 
porated adsorbents in the system to 
study their effect on the products of 
decomposition. 

A number of characteristics of ma- 
terials were measured such as dissipa- 
tion factor, color, dielectric strength, 
acidity, IFT. Of all of these, the acid- 
ity of the oil is a particularly sensitive 
measurement of system stability since 
acids accelerate chemical degrada- 
tion. The IFT of the oil is another 
indicator of stability. 

For acidity and IFT, the test speci- 
mens consisted of 20 glass microscope 
slides coated with a film 15 mils thick 
which constituted 0.5 percent by 
weight of the oil in which the resin 
was to be aged. The coatings were 
cured as recommended by the sup- 
plier, vacuum dried, purged with dry 
nitrogen, sealed, and aged six months 
at a constant temperature of 105°C. 

The acidity of the oil increased 


| 
very rapidly for all coatings and the) 
IFT decreased correspondingly. Of) 
all the resins tested, an epoxy had the) 
least effect on the acidity while the; 
more commonly used alkyd had the; 
greatest effect. However, all of the) 
tests indicated significant chemical | 
change. Since these resins are typical | 
of those used on coated layer insula-. 
tion and since these tests indicated | 
that it would be desirable to eliminate | 
these resins from transformers, it was | 
necessary to develop other means for 
obtaining the necessary short circuit. 
streneth in the units. This was done 
by improving the mechanical bracing | 
as well as by improving the distribu- 
tion of turns in the high voltage wind- | 
ing. 

Many combinations of paper, steel. . 
wire, oil, and water were aged for one 
year at 105°C, one year at 120°C and 
three months at 135°C. From the re- 
sults of these tests it was concluded: 
1. That conventional insulating oii 


will deteriorate even though no other 
organic materials are interacting with 
it. 

2. That synthetic resinous coatings 
accelerate the degradation of the oil. 
3. That the addition of moisture simu- 
lating an inadequately dried unit ap. 
parently affects the oil as much as it 
does the paper. 

4. Neutralizers can be incorporated 
which apparently improve the system. 

As a result of these tests, investiga- 
tions were initiated to determine what 
characteristics would provide an im- 
proved oil and to develop more effi- 
cient inhibitors. 

Recently a series of tests were com- 
pleted on electrical grade kraft paper 
with and without amine inhibitors, 
cyanoethylated kraft paper and other 
inhibitors under consideration. All 
the systems retain about 20% of their 
initial strength after 100 hours at 
225°C. However, if the test were short 
in duration one material may appear 
to be superior to another. 

A curve of acidity versus time for 
the same three systems, shows both 
inhibited systems increase rather rap- 
idly in acidity. 

Prototype transformers were built 
and processed in the factory and 
placed on test in order to substantiate 
the ability of the most promising sys- 
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tem and to determine the effect of oil 
operating at a 
top oil temperature of 95°C. Tests 
show that oils which are apparently 
quite similar when tested in the lab- 


characteristics while 


oratory do not necessarily perform the 
same in apparatus. Part of this differ- 
ence is a result of the constantly 
changing oil temperature in apparatus 
as opposed to the unchanging temper- 
ature in oven samples, and part is a 
result of the effect of the manufactur- 
ing processes on the system. 

In cooperation with other trans- 
former manufacturers through the 
AIEE Working Group, tests on pro- 
duction units were initiated at 220°C 
and 180°C hot-spot temperature. The 
work of this group is still in progress 
and results have not yet been pub- 
lished. In addition to the program of 
the AIEE tests, a program of tests at 
140°C was initiated. The results of 
these tests to date are of interest. 

In summary, this series of tests in- 
dicates that: 

1. Laboratory tests on small quantities 
of material, tested at elevated tem- 
peratures, are an efficient and quick 
method for screening new materials 
or systems. However, data from such 
tests should be used with extreme cau- 
tion since these results cannot be re- 
liably extrapolated to operating appa- 


Further, 


made long enough in duration to en- 


ratus. these tests must be 
sure that conclusive results are ob- 
tained. 

2. New standards for transformer oil 
established for 
higher temperature operation. These 


performance were 
standards were evolved through low 
temperature long time tests. 

3. Tests on full size transformers indi- 
cate that systems incorporating the 
least number of materials and mate- 
rials shown to produce a minimum of 
acidic by-products will have a_ life 
expectancy of at least 50 years at 
a hot-spot temperature of 105°C. 
Ratings of 65°C average copper rise 
are now possible and additional re- 
vision of the existing loading guides 
can be effected. 


Silicones in Enclosed D-C Machines 


By U. M. Elder, Westinghouse Elec- 
tric Corp. 

In the past six years hundreds of 
totally enclosed silicone insulated d-c 
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machines have been put into service 
operating at temperatures from class 
B up to 180°C without excessive brush 
wear. 

It is generally agreed that silicones 
applied in open d-c machines—where 
the concentration of silicone contam- 
inate is maintained at a low level by 
continual mixing with normal air— 
results in no ill effects. It is not gen- 
erally known that brush wear is not 
seriously affected in totally enclosed 
d-c machines employing a_ properly 
engineered silicone insulation system 
and operating within the temperature 
limits of class B insulation. Nor is it 
common knowledge that successful ap- 
plications have been made with en- 
closed silicone insulated d-c machines 
operating at temperatures of 150°C 
and higher. Originally, to solve the 
brush wear problem, the following ap- 
proaches were used: 1) Develop sili- 
cone resins which would not affect 
brush wear. 2) Develop brushes which 
would overcome the silicone effect. 3) 
Develop a mechanical means of elim- 
inating the cause. 4) Develop an in- 
sulation system which would fulfill 
the requirements of the manufacturer 
as well as the user. 

In the process of investigation it 
was discovered that “aging” or degree 
of cure of the silicone resin had a de- 
cided effect on the wear rate of a 
brush. Studies also revealed that sili- 
cone rubbers such as used on wire and 
cable and silicone greases had a like 
effect on brush wear due to lack of 
ability to “cure-out” to the extent pos- 
sible with silicone varnishes. 

The same approach was taken with 
respect to carbon brushes as to the 
silicone resins; that is, overcome the 
brush-wear problem by development 
of a special brush or brushes. The 
concentrated effort expended in the 
development, investigation, and test- 
ing of carbon brushes revealed that 
the temperature of brushes had a real 
effect on brush wear even with no 
silicone present. Success in the pri- 
mary purpose was achieved also in 
this phase of the program. 

The third method of providing me- 
chanical means, such as the use of 
chemical filters to remove the silicone 
contamination or providing cold spots 
for concentration and collection of 


silicone contaminate, has not produced 
as dramatic results as the first two 
approaches to the problem. Since the 
progress in this field has been limited * 
and the economic and commercial 
problems were questionable—particu- | 
larly for standard industrial machines | | 
——less effort has been expended to de- 
velop a practical system. | 

Having achieved success in the pri- | 
mary purpose of developing silicone | 
resins and processes which reduced | 
brush wear to normal; and having 
developed brushes which would wear | 
at a normal rate in the presence of | 
silicone, there remained the problem 
of combining both advancements to 
produce a compatible system. It was 
essential that the resultant system be | 
economical and practical both for the — 
manufacturer and the consumer. For 
instance, it was impractical for the 
manufacturer to resort to unneces- 
sarily long cures or extremely high 
temperatures. By careful analysis of — 
the accumulated data, a silicone insu- 
lation system was created which com- 
bined a time-temperature cure of a 
selected silicone resin that reduced the 
silicone concentration to a level where 
selected commercial brushes showed 
no excessive wear. Extensive labora- 
tory and manufacturing tests plus 
field experience have verified this in- 
sulation system. 


Electrical Tracking Resistance 
Of Polymers 


By G. M. L. Sommerman, Westing- 
house Electric Corp. 

This paper summarizes a four-year 
investigation of electrical surface- 
tracking properties of many types of 
synthetic polymers, including thermo- 
plastic dielectric (for technical refer- 
rigid casting resins and lam- 
inates for enclosed outdoor apparatus, 
and rubbery com- 
pounds for outdoor components, with 


ence), 
encapsulating 


and without various fillers, mostly in- 
organic. Tracking under moist condi- 
tions was obtained with a salt-dust and 
fog test, and dry tracking was meas- 
ured with a low-current arc-resistance 
test (ASTM D495). 

A number of unfilled polymers 
(thermoplastic, elastomeric and rigid- 
crosslinked) were investigated as a 
basis for studies of filled compounds. 
Comparison of data indicates many 
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cases of correlation between the track- 
ing resistances measured with the 
dust-fog test and the dry-arc test. In 
general, it is evident that both the wet 
and dry tests indicate that tracking 
resistance is high for most non-aro- 
matic straight-chain organic com- 
pounds not containing both halogens 
and hydrogen, and low for most com- 
pounds containing phenyl groups 
(rings), or numerous branched chains 
(tertiary and quaternary carbon 
atoms), or both chlorine and hydro- 
een. Compounds with amine and 
amide groups are usually low in wet- 
tracking resistance although high in 
dry-are resistance. 

The addition of inorganic fillers 
usually improves the tracking resist- 
ance of materials in both types of 
tests, although the wet-tracking re- 
sistance is usually not increased much 
by ordinary fillers. Thus, epoxies and 
polyesters (all of which 
phenyl groups) when filled with or- 
fillers, 


readily track under moist conditions 


contain 
dinary nonhydrated-mineral 


although they may resist dry-arc 
tracking fairly well.. However, non- 


hydrated mineral-filled elastomeric 


silicones (with little or no phenyl- 
group contents) are very wet-track 
resistant but very dry-track suscepti- 
ble. 

The addition of large amounts of 
hydrated fillers (e.g., AlsO3 -3H20), 
greatly improves the tracking resist- 
ance (both wet and dry) of many 
polymers such as butyl rubber, epoxy 
resins and (some, but not all) poly- 
ester resins and elastomers. In fact, 
the formation of conducting surface 
tracks may be eliminated entirely in 
such polymers if sufficient hydrated 
filler is used. For these materials, 
short-time D495 tests may be em- 
ployed to predict the optimum amounts 
of hydrated fillers required to elim- 
inate tracking under moist conditions. 

When hydrated fillers are added to 
very weak materials, such as pheno- 
lics, “dicy” resins and most highly 
chlorinated cyclic polyesters, however, 
the wet tracking resistance is not im- 
proved significantly (even with filler 
contents as high as 65%) although 
the dry-arc resistance is improved 
considerably. 

The “standard” dust-fog test meth- 
ods, although complex and time con- 


suming, give sufficient repeatability 
of results to permit comparative evalu 
ation of the track resistance of mate 
rials over a very wide quality range 
(0.4 to 3000 hours) . This is apparently 
a much greater quality range than car 
be measured with the best drop-tes' 
methods standardized elsewhere. A 
revised form of the dust-fog test pro: 
vides a much greater rate of degrada: 


tion by enhancing tracking tenden} 
cies; also, the rate of degradation is 
less time-dependent compared with 
the “standard” tests. Both tests give 
results that may be correlated with the 
chemical structure and filler content 
of polymers; also both tests give re: 
sults that correlate with the results of 
ASTM D495 arc-resistance tests fer 
many unfilled and hydrated mineral: 
filled polymers. The D495 test may be 
employed to detect some wet-track 
susceptible materials and to predict 
the optimum contents of hydrated 
fillers used to improve the wet-track 
resistance of many types of polymers 
that do not contain too high a propor: 
tion of phenyl rings, chlorine together 
with hydrogen, or amine and amide 
groups in their structures. 


CHEMO 


if Ta has: 


MTABACIINY. Janae 


fape you want when you want it... 


reputation right across industry! 


Chemo Tapes of TEFLON* are finding their way into 


more miles of dependable use daily. 


Call on Chemo’s ‘‘Tapacity” early and often! 


CHEMO TAPES OF TEFLON* — Tapes from | 


PACITY" 


. the capacity to produce the insulation 
that’s Chemo’s 


SILK ... NYLON... VISCOSE ... ACETATE 
FORTISAN ... ORLON ... DACRON and other. 


* Serving 


Braiding 

Marker or Identification Threads 
Lacing & Tieing Cords 

Served Coverings and Binders 


COOT a iotr2e. fra niche RV sem eres IRE regular and custom constructed, dyed and 
Continuous lengths. Values for 5 mil thickness: dies 


nackaged to “individual” specificati 
261-9 lectric strength, 2000 volts per mil; tensile strength, : 3 . i fi atta by 


4000 p.s.i.; elongation, 350%. Maximum whiteness : WW 
Industrial 


at no premium cost. 
Yarn Division, 


1407 Broadway, New York 18, N.Y. e CHickering 4-604@ 
Print Ins. 20 on Reader Service Card 


*Teflon—Dupont registered trademark 


Ask for Data Sheets on Chemo Tapes and Coatings 


C 
<= CHEMO PRODUCTS INC. 


PLANT: WEST WARWICK, RHODE ISLAND 
NEW YORK OFFICE: 1071 AVENUE OF THE AMERICAS 
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jutstanding new Formvar-type wire specifically for hermetic motors using R-22... 


~ HERMETEZE 


tr) Excellent resistance to Excellent chemical stability— Hermeteze is Phelps Dodge’s new Vinyl Formal-Ure- 
softening and extraction by good resistance to hydrolysis. thane magnet wire for hermetic motors operating in 


R-22 and R-12 refrigerants. ‘ Tee ‘ 
te) Retains flexibility in hot oil. 


© Exceptional resistance to all 


R-22 and R-12 refrigerant gases and oil. It represents 
a major advance in film wire insulation designed for 


Pormventionarsolvents: Retains dielectric at operating hermetic unit operation. In addition to having all the 
temperature. excellent physical, chemical and electrical properties 
ie) Be ending coiltytodakeiheat No eecriiiceeapaysical or of Formvar, Hermeteze offers remarkably improved 


and pressure without excessive 
physical softening—provides 
maximum protection against 
short time, high overload 
stress on windings. 


electrical properties over 
hermetic Formvar. plastic flow at overload conditions. 


Formvar®-Shawinigan Resins 
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properties for protecting windings against failure from 


Any time your problem is magnet wire, consult Phelps Dodge for the quickest, surest answer! 
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improve 
Dielectric Strength 
with 
WEST VIRGINIA 
PRESSBOARD INSULATION 


Three grades, each combining low 
cost with the higher dielectric 
strength a design engineer wants in 
insulation. 

Made of 100% virgin kraft pulp 
from our own pulp mill. This assures 
uniform quality, no metallic particles. 


PRESSITE: An absorbent, unsized 
board for air, oil, and askarel trans- 
formers and for capacitors. Natu- 
ra] kraft color. .031’’ to .250”. 


ELECTRITE: A hard board with 
high tensile strength. All punch- 
ings are clean and smooth. Sized 
with natural rosin to resist mois- 
ture. Available in brown or black. 
ROslwatorl sii 


DENSITE: An extremely hard 
board with great tensile strength. 
Sized for moisture resistance or 
unsized for applications in oil. 
Natural kraft color. .031” to .125”. 


Ask for Underwriters Laboratories report 
#E3987. Write Board Products Sales, West 
Virginia Pulp and Paper Company, 236 
Park Avenue, New York 17, New York. 


West Virginia 
Pulp and Paper 
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Association News | 


Ferry Receives Award for 
Work in Colloid Chemistry 


Professor John D. Ferry (left in 
photo) of the University of Wisconsin 
has received the seventh annual 
Kendall Company award of $1,000 in 
recognition of outstanding contribu- 
tions to the science of colloid chemis- 


try. The presentation was made at the 


general meeting of the American 
Chemical Society in Cleveland, Ohio, 
by Dr. John H. Hollister, Industrial 
Products Section, Chicago Research 
Lab., The Kendall Co. Dr. Ferry’s 
most outstanding research accomplish- 
ments have been in the area of the 
mechanical properties of organic high 
polymers. 


Kitzmiller Named Coordinator for 
Live Better Electrically Program 


Frank Kitzmiller Jr. has been ap- 
pointed to the new position of inter- 
industry coordinator for the Live 
Better Electrically Program of Edison 
Electric Institute. The Institute is the 
trade organization of investor-owned 
electric utilities. 


ASA Schedules Conference 
On Automation Standardization 


In order to coordinate the various 
viewpoints that have already begun 
to appear with regard to standards 
for automated systems, National Elec- 
trical Manufacturers Association and 
Electronic Industries Association have 
requested the American Standards 
Association to call a general confer- 
ence on automation standardization. 
A tentative date has been set for Sept. 
20, 1960, at ASA headquarters. 

The purpose of the conference will 
be to discuss the problem and _ its 


ry 


possible solution within the frame+ 
work of the ASA. Relatively few) 
standards exist which embrace the: 
concepts of this new technology, and 
many technical groups are presently) 
individually engaged in their formu- 


lation. The conference hopes to pre- 
vent the confusion that can result 
from the fostering of divergent in-) 
dustry standards. 


International Machinery Show 


Latest machine equipment will bet 
displayed at the 2nd International 
Coliseum Machinery Show, Sept. 7-15 
in the Chicago Coliseum. 

Show hours will be 1 to 10 pm 
daily, except Sunday. 


Sutro Named SPE PR Chairman 


Frederick C. Sutro Jr., immediat 
past president of the Society of Plas- 
tics Engineers, has been appointed: 
chairman of the society’s public rela- 
tions committee. Long active in SPE: 
activities, Sutro will be responsibie: 
for establishing policy and planning 
society public relations activities on a) 


long range basis. 


IRE Meeting on Electronics 
In Nuclear Science 


The latest developments in the field! 
of electronics in nuclear science will! 
be discussed at the Seventh Annual! 
Meeting of the Professional Group on: 
Nuclear Science of the Institute of| 
Radio Engineers. It will be sponsored! 
jointly by PGNS and Oak Ridge Na- 
tional Laboratory at Gatlinburg, 
Tenn., Oct. 3-5. The theme will be: 
“Solid State Radiation Detectors and! 
Low Noise Amplifiers.” More than 
20 technical papers on this subject! 
are expected to be presented. 


AWS Fall Meeting in Pittsburgh 


The American Welding Society will 
hold its National Fall Meeting Sept. 
26-29 at the Hotel Penn-Sheraton, 
Pittsburgh, Pa. 

Seventeen technical sessions are 
scheduled with 51 papers to be pre- 
sented. Each section will deal with a 
particular process or subject, includ- 


Better 
Refrigerant-22 
resistance with new 
Formvar/based 


enamel 


A new FORMVAR based magnet wire enamel has 
been developed specifically for hermetic as well as 
general purpose service. The new insulation offers 
excellent resistance to Refrigerant-22 ... extract- 
ibles 44% or below. Also, it offers high cut-thru 
resistance ... up to 300°C. Plus the same service- 
proven balance of properties of standard FORMVAR- 
with-phenolic enamels. 


Consider this unequalled combination of key 
properties: 


Refrigerant-22 extractible content below 144%; ex- 
cellent blister resistance before and after prebake. 


Excellent moisture resistance as determined by 
the boiling water test. 


Wet dielectric strength greater than 2000 volts 
per mil after 24 hour submersion in distilled 
water. 


Electrical resistance retained at elevated tem- 
peratures. 


Thermal life of 60,000 to 100,000 hours at 130°C 
when overcoated with suitable varnishes. 


This new enamel has been well proved in the field. 
The enamel or coated wire is available from your 
regular supplier under the FORMETIC or other trade- 
mark. Consult him for more details on how this 
new insulation will pay you real dividends in 
trouble-free performance. 


SALES OFFICES: ATLANTA CHICAGO LOS ANGELES NEW YORK 
CLEVELAND SAN FRANCISCO GREENSBORO ST. LOUIS 


IN ENGLAND & EUROPE: SHAWINIGAN LTD., MARLOW HOUSE 
LLOYD’S AVENUE, LONDON, E. Cc. 3 


SHAWINIGAN 


RESINS 
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resistance weld- 
electrodes and_ tech- 
research and_ weldability, 
processes, rebuilding and surfacing, 
nondestructive testing, missiles, cut- 
ting, aluminum, high alloys, and 
fabrication of weldments. 


ing welded structures, 
ing, brazing, 
niques, 


SPE Plans Retec on Plastics 
In Business Machines 


The first SPE Regional Technical 
Conference devoted entirely to “Plas- 
tics in Business Machines” will be 
held Sept 22 at the Sheraton Inn, 
Binghamton, N.Y. Sponsored by 
SPE’s Binghamton Section, the con- 
ference will include papers on the 
significance of liquid epoxy resins, 
epoxy resin molding compounds, poly- 
carbonate applications, flame 
tardant laminates, and (tentative) en- 
capsulation of electronic components. 

The luncheon speaker, Dr. Matthew 
Braidich, Research Director of the 
National Board of Fire Underwriters, 
will describe the work of a newly 
organized committee of the Electron- 
ics Computer Systems Division of the 
National Fire Protection Association 
which is investigating fire safeguards 
in electronic computer systems. 


re- 


National Electronics Conference 
Booth Space Is Sold Out 


Exhibit space in the 1960 National 
Electronics Conference to be held at 
the Hotel Sherman in Chicago on 
October 10-12, has been completely 
sold. The exhibit space was sold out 
shortly after being placed for sale in 

early April and there is a sizable wait- 

ing list of new exhibitors with appli- 
cations still being received. These 
electronic firms will be guaranteed 
space at the 1961 Conference. 

The NEC will move to the Inter- 
there will be sufficient room to accom- 
national Amphitheatre in 1961 where 
modate new exhibitors. In 1961 the 
Hotel Sherman will continue to be the 
official NEC hotel. 

Approximately 100 papers will be 
presented in a variety of technical 
areas. 


New Officers, Other News of ASTM 
Insulating Materials Committee 


New officers of the American So- 
ciety for Testing Materials’ Com- 
mittee D-9 on Electrical Insulating 


Materials are A. H. Scott, National 
Bureau of Standards, chairman; E. B. 
Snyder, Bentley-Harris Manufacturing 
Co., vice chairman; J. R. Taylor, 
Monsanto Chemical Co., membership 
secretary; and Thomas Hazen, Union 
Carbide Plastics Co., recording secre- 
tary. The new officers began serving 
their two-year terms at the close of 
the recent 1960 annual meeting in 
Atlantic City. 

The committee will next meet dur- 
ing the fall meeting of the Society at 
the Sheraton-Cadillac Hotel, Detroit, 
on Oct. 5-7. 

Action taken by the D-9 advisory 
committee includes approval of the 
following scope statement for new 
Subcommittee XIIT on Composite 
Insulating Materials: “The formula- 
tion of specifications and the prepara- 
tion of methods of test for nonrigid 
materials combined by adhering two 
or more essentially integral insulating 
materials, or an insulating material 
and metallic foil, to form a composite 
product.” 
mittee on electrical (dielectric) films 


In addition, a new subcom- 


has been authorized. 


Form New ASTM Committee on 
Ceramics for Electronics 


A new Committee C-25 on Ceram- 
ics for Electronics has been approved 
by the American Society for Testing 
Materials. The proposed tentative 
scope is: “Definition of terms and 
formulation of test methods and speci- 
fications covering ceramic materials 
for electronic applications, and pro- 
motion of research in this field .. . 
The principal materials included in 
this scope are: low-loss dielectrics, 
ferroelectric and ferromagnetic ce- 
ramics, and ceramic type semiconduc- 
tors and composites. The scope does 
not include materials for electron 
tubes of all kinds, electric discharge 
and semiconductor devices, and low- 
frequency electrical tests.” 


1960 Power Meet At Philadelphia 


The 1960 National Power Confer- 


ence, sponsored by the power divisions 


of the American Institute of Elec- | 
trical Engineers and the American 


Society of Mechanical Engineers, will 
be held at the Bellevue Stratford 
Hotel, Philadelphia, Sept. 21-23. 


__ sizes from #24 to 2p" 
~ complete information. 


WILLIAM «BRAND. : REX 
_ DIVISION 


American ENKA Corporation 
SUDBURY ROAD, CONCORD, MASS. 
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GUDELACE 
is engineered 
for 

problem-free 


lacing ~]- 


It’s no accident that Gudelace is the 
best lacing tape you can buy. Excellence 
is engineered into Gudelace. A sturdy 
nylon mesh is meticulously combined 
with the optimum amount of special 
microcrystalline wax. Careful selection 
of raw materials and superior methods 
of combining them give Gudelace out- 
standing strength, toughness, and sta- 
bility. Gudelace is the original flat lacing 
tape which distributes stress evenly over 
a wide area. It is engineered to stay flat; 
it will not stretch out of shape when 
pulled. Gudelace’s nonskid surface pre- 
vents slipping, eliminating the too-tight 
pull that causes strangulation and cold 
flow. Durability and dependability make 
Gudelace your most economic buy— 
with no cut insulation, fingers, or feelings. 

Write for Data Book with specifica- 
tions on Gudelace and Gudebrod’s com- 
plete line of braided lacing tapes and 
dial cords—Temp-Lace, Stur-D-Lace, 
and Gude-Glass. 


Visit Gudebrod Booth No. 228 
At The Wescon Show 


GUDEBROD 


BROS. SILK CO., INC. 


Electronic Division 
225 West 34th Street, New York 1, N.Y. 


Executive Offices 
12 South 12th Street, Philadelphia 7, Pa. 


Print Ins. 26 on Reader Service Card 


36 Insulation, August, 1960 


New Publications 


Books 


1959 Annual Report of the Confer- 
ence on Electrical Insulation. Contains 
summaries of 25 papers presented at 
the latest conference. Paperbound, il- 
lustrated, 153 pages, $4. Order Pub- 
lication 756 from the Printing and 
Publishing Office, National Academy 
of Sciences — National Research 
Council, Washington 25, D.C. 

Professional Engineer's Examina- 
tion Questions and Answers, by Wil- 
liam S. LaLonde Jr. Second edition. 
615 pages, 544” x. 8”, 273 illustra- 
tions, $7.50. McGraw-Hill Book Co., 
330 W. 42nd St., New York 36. 

Self-Saturating Magnetic Ampli- 
fiers, by Gordon E. Lynn, Thaddeus 
J. Pula, John F. Ringelman, and Fred- 
erick G. Timmel. 215 pages, 6” x 9”, 
$8. McGraw-Hill 
A2nd St., New 


151 illustrations, 
Book Co., 330 W. 
York 36. 

NAB Engineering Handbook. Re- 
vised fifth edition covers latest meth- 
ods, facts, and data for radio and 
television engineering. 1664 pages, 
6” x 9”, 1306 illustrations, $27.50. 
McGraw-Hill Book Co., 330 W. 42nd 
St., New York 306. 

Source Book in Mathematics, edited 
by D. E. Smith. Unabridged reprint 
of papers in which 93 of the greatest 
mathematical discoveries were origi- 
nally presented. Paperbound, 2. vol- 
umes, 725, pages, 67%) x 97% «83:50! 
Dover Publications Inc., 180 Varick 
St., New York 14. 


Advances in Vacuum Science and 
Technology. Contains the 156 papers 
presented at the First International 
Congress on Vacuum Techniques held 
in Belgium. 2 volumes, 884 pages 
total, 1144” x 884’, $30 per set. Per- 
gamon Press Inc., 122 E. 55th St., 
New York 22. 


Fixed and Variable Capacitors, by 
G. W. A. Dummer and Harold M. 
Nordenberg. New book provides a 
working knowledge of capacitor de- 
sign and construction. Characteristics 
and applications of paper, mica, ce- 
ramic, glass, vitreous enamel, electro- 
lytic, gas-filled, and other fixed ca- 


pacitors are covered with construction 
details described according to the di- 
electric materials used, and informa- 
tion on the full range of variable ca- 
pacitor types is provided. Much gen- 
eral information on both types of 
capacitors is also included. Possible 
capacitor failures are described, fu- | 
ture potentials and possibilities of | 
capacitors, and new types of experi- 
mental capacitors are discussed. 261 
pages, 6” x 9”, 167 illustrations, $10. 
McGraw-Hill Book Co., 330 W. 42nd | 
St., New York 36. | 

Infrared Radiation, by Henry L. 
Hackforth. This new book thoroughly ° 
explains infrared radiation—what it 
is, what it does, and how it is used. 
It brings together information on 
components and the laws of physics | 
by which they operate, sources of 


radiation, methods of transmission. 
and the analysis and design of sys- 
tems. 288 pages, 6” x 9”, 169 illus- 
trations, $10. Order from McGraw- 
Hill Book Co., 330 W. 42nd St., New 
York 36. 

Avionics Research, edited by E. V. 
D. Glazier, E. Rechtin, and J. Voge. 
Contains papers on_ satellites and 
problems of long range detection and 
Agard 
Avionics Panel Meeting in Copen- 
hagen. 265 pages, 934” x 614”, $10. 
Pergamon Press Inc., 122 East 55th 
St., New York 22. 

The Relay Protection of High Volt- 
age Networks, by G. I. Atabekov. This 


translation 


tracking presented at the 


Russian is a 


theoretical monograph covering elec- 


from the 


trical protective gear. Professor Ata- 
bekov is an outstanding professional 
engineer who has been awarded a 
Stalin Prize for his work. Illustrated, 
576 pages, $14. Pergamon Press Inc., 
122 East 55th St., New York 22. 

New Polymers—New Problems, by 
Herman F. Mark. A copy of the 
Edgar Marburg Lecture presented at 
the 1959 annual meeting of the 
American Society for Testing Ma- 
terials. It covers problems in the 
polymer field and their behavior 
properties. 12 pages, $1. ASTM, 1916 
Race St., Philadelphia 3. 


for precision applications 


Many manufacturers make a polyurethane insulated 
wire.. but no one manufactures to the close tolerances 
of Beldure in the fine sizes. Here are some of its 
advantages: 


¢ Superior smoothness and uniformity . . excellent for 
miniature coils that require a precision wire. 


¢ Uniform tensile strength . . excellent abrasion 
resistance. 


¢ Fast solderability at 750 F to 800 F. 


Other Belden Magnet Wire: 


Belden 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


*Belden Trademark 
Reg. U.S. Pat. Off. 


1-3-0 


* Thermal endurance properties surpassing those of 
Formvar insulation. 


¢ Resists the softening effect of varnishes containing 
hot aromatic naphthas such as toluol and xylol. 


¢ Stickers or adhesive cements containing acetone or 
methyl ethyl ketone can be used with Beldure. 


Ask your Belden sales engineer for additional infor- 
mation about Beldure magnet wire. 


one wire source for everything electrical and electronic 
lead wire « power supply cords e cord sets « portable cordage « 
electronic wire e control cables e automotive replacement 


wire and cable e aircraft wire 
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ASTM Proceedings, Vol. 59 (1959). 
| Record of the technical accomplish- — 
ments of the year includes reports, , 
papers, and discussions. A subject and 
author index covers all papers pub- | 
lished in any form by the Society in | 
1959. 1424 pages, $12. American | 
Society for Testing Materials, 1916 | 
Race St., Philadelphia 3. } 


ASTM Standards 


The following standards publica- 
tions may be obtained from the Amer- 
| ican Society for Testing Materials, 
| 1916 Race St., Philadelphia 3. 
ASTM Compilation of Standards 
on Rubber Products, D-11. This 19th 
edition is over 10% larger than the 
last edition published in May, 1958. 
Its 163 standards include 22 that are 
completely new and 66 that have been 


Y-26 
HIGH HEAT 
MICA PLATE IS 
COMPLETELY 
INORGANIC, 
HAS HIGH 
REFLECTIVE 
VALUE 
AND IS 

CLASS C 


RESISTANT TO INSULATION wot 
650° CENTIGRADE AVAILABLE IN LARGE SHEETS _ foam, two on the effects of radiation, 


OR PIECES STAMPED TO YOUR eros chon black ‘Tosa 
DIMENSIONS. and several on ca p 


revised or changed in status. Among 
| the new standards are several cover- 
ing cellular materials of poly (vinyl) 


chloride or copolymers and urethane 


include electrical tests, tape, wire and 
| cable, etc. Hard cover, 1052 pages, 
6% 0 $9 75 
| ASTM Index to Standards. Annual 


index refers to publications where 


COMMUTATOR MICA INSULATION 


Molding Plate — Segment Plate 
— Mica Rings — Mica Segments. 
— Mica Bushings 

Class B and Class H 

For all types of starting and 
generating motors 

Accurate to specified dimensions 
Properties controlled to assure 
fullest efficiency of assembly 
and operation of commutators 


FLEXIBLE MICA 
& COMPOSITES 


standards or tentatives appear in their 
latest form. 232 pages. Single copy 
furnished free, additional copies $1. 
International Symposium on Plas- 
tics Testing and Standardization— 
| STP 247. Hard cover, 276 pages, $6. 
Compilation of ASTM Standards 
on Metallic Electrical Conductors B-1. 
Latest edition contains 59 standards 
of which three are completely new 
and 36 are revised or have had their 
status recently changed. Hard cover, 


368 pages, 6” x 9’, $4.50. 


Class B and Class H 
Sheet, roll and tape forms 
Formed slot liners 


COIL & SLOT 
INSULATION 


MICA TUBING 


Government Publications 


Molded or formed to 
specified dimensions 


oe square, rectangular | Army 1960 Research Task Sum- 
eee aee ase a mary. Several volumes contain, in 
highly condensed form, all scientific 
research monitored by the Army. 
Prices and order numbers are: Vol- 
ume 2, Chemistry, $3.75, PB 161134; 
Volume 3, Physics, Part I, $3.75, PB 
161135; Volume 4, Physics, Part 2, 
and Geophysical Sciences, $3.75, 
PB 161136; Volume 5, Engineering, — 
$4.25, PB 161137; Volume 6, Mate- | 
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Tell us your area of interest and we will send generous samples for testing —or, send 
drawings for quotation and learn how you can have better insulation at lower cost. 


rials, Technologies, Mathematics and 
Operations Research, $4.50, PB 
161138; and Volume 7. General In- 
dex, $3, PB 161139. Order from the 
Office of Technical Services, Dept. of 
Commerce, Washington 25, D.C. 

The following publications should 
be ordered by number from the Supt. 
of Documents, Govt. Printing Office, 
Washington 25, D.C. 

MIL-STD-439A (WEP), Electronic 
Circuits. Establishes performance cri- 
teria for standard circuits. 262 pages, 
$1.50. Catalog No. D 7.10:439A- 
(WEP). 

Armed Services Procurement Regu- 
lation. Revision No. 52, March 15, 
1960, contains revised pages for sec- 
mons), 2,3, 7, 8,9, 10;,-12, and 16, 
and appendixes B and C. 126 pages, 
60 cents. Catalog No. D 1.13/2.52. 

General Procurement Information 
on Guided Missile Programs, Rockets, 
and Target Drones. Includes listings 
of the Department of the Army, Navy, 
and Air Force missile and rocket sys- 
tems and prime contractors in missile 
work. Revised in 1960. 30 pages, 15 
cents. Catalog No. D 7.2:M 69/960. 

Electron Tubes, Interchangeability 
Directory. Provides a list of electron 
tube types used in Armed Service 
equipment or stocked in depots, to- 
gether with a cross reference to any 
other type numbers or designations 
these tubes may have. 1959, 230 
pages, $1.50. Catalog No. D 7.6/ 
22213. 

Polyethylene Film. A recorded vol- 
untary standard covering dimensional 
tolerances, types, grades, classes, and 
kinds of polyethylene film, intrinsic 
quality requirements. and test meth- 
ods. 30 pages, 15 cents. Catalog No. 
ite Al 25 3227-99. 

Armed Services Procurement Regu- 
lations. Revised 1960 edition includes 
all the material in the 1955 edition 
and its 54 revisions issued through 


May 1960. Sold on a subscription | 


basis, consisting of the basic manual 
and supplementary service for ap- 
proximately 2 years. $18 ($4.50 addi- 
tional for foreign mailing). 

Rigid Unplasticized Polyvinyl Chlo- 
ride Pipe. Commercial standard cov- 
ers requirements and methods of test 
for materials, dimensions, workman- 
ship, chemical resistance, brittleness, 


FLAME-RESISTANT INSULATION 
FOR SHIPBOARD CABLE 


R/M silicone-coated Novabestos’ Tapes 


R/M Style 7527 Novabestos tape is a 
combination of three heat- and flame- 
resistant materials — asbestos paper, 
glass cloth, and silicone rubber. Its use 
is indicated for primary and secondary 
insulation in shipboard cable and 
where structural integrity is essential 
after severe exposure to heat or flame. 

Dielectric strength of Style 7527 
Novabestos averages 400 volts per mil 
thickness throughout the temperature 


range 30 to 125°C, and after 96-hour 
exposure to 96% relative humidity at 
3ONC, 

R/M _ silicone-coated Novabestos 
tapes are made in 7-mil and 10-mil 
thicknesses, in widths from %2” in 4%” 
increments. Core diameters are 1%, 


3, 4 and 6 inches. Write for complete - 


technical data and samples and ask 
also about Novabestos tapes impreg- 
nated with PVA or asphalt. 


ASBESTOSSEXTIEEDIVISICGN 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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"SCOTCHCAST 


SCOTCHCAST No. 603 Resin Powder, shown left, yields foam structure 5 times the original vol- 


ume, with no additional weight. 


Remarkable “SCOTCHCAST” BRAND 
Resins, some that foam up to 10 
times their original volume, provide 
needed moisture, vibration, and electri- 
cal protection—yet, can save up to 90% 
of the weight of solid insulating mate- 
rial. Available in complete ready-to-use 
epoxy and silicone systems, ‘‘SCOTCH- 
CAST" foam-in-place resins offer the 
advantages of easy handling, simplicity 
in fabrication, and complete reliability, 
all at low cost. Provide maximum resist- 
ance to mechanical stresses. 
Manufactured under strict quality 
controls and tested for performance un- 


CLIP AND MAIL TODAY 


der exacting standards, ““SCOTCHCAST”’ 
BRAND Foam Resins can meet many of 
your insulating requirements. Room cur- 
ing or heat curing... rigid or flexible 
...one-part powders or two-part liquids 
—all are supplied as complete systems 
ready for use. 

For potting or packaging use—shock- 
proofing material — or thermal or elec- 
trical protection, discover how these 
foam-in-place ‘SSCOTCHCAST” BRAND 
Resins can improve your present insu- 
lating methods. Ask your 3M Represent- 
ative for more information or send in 
the coupon below. 


3M Company, Dept. EAR-80, 900 Bush Ave., St. Paul 6, Minn. 
GENTLEMEN: Send me free information on these foam-in-place ““SCOTCHCAST” Resins. 


Name 


] “SCOTCHCAST” No. 601 — a two-part liquid epoxy resin. 

|] “SCOTCHCAST” No. 602 — a two-part, self-extinguishing epoxy resin. 

_] “SCOTCHCAST” No. 603 — a one-part powder epoxy resin. 

_] “SCOTCHCAST” No. 604 — a one-part self-extinguishing powder epoxy resin. 
“SCOTCHCAST” XR-5017 — a two-part room temperature curing silicone resin. 


Company 


Address. 


‘*SCOTCHCAST’’ IS A REGISTERED TRADEMARK OF 3M CO,, ST, PAUL 6, MINN. 


Pienesora JUfining ann ]\anuracrurine COMPANY: 


++ WHERE RESEARCH IS THE KEY TO TOMORROW 
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minimum burst pressure, and mark- 

ing for two types of rigid unplasticized 

polyvinyl chloride pipe. Rev. 1960. 
9 pages. Catalog No. C 41.25 :207-60. 

10 cents. 

Electron Tubes, Techniques for 
Application of in Military Equipment. 
Rev. 1958. 684 pages. Catalog No. 
D 7.6/2:211. $3.25. 

Appendix A to Electron Tubes, 
Techniques for Application of in Mili- 
tary Equipment. It goes beyond the 
handbook in dealing with various 
application problems which are com- 
monly encountered in complex equip- 
ments. It discusses the design of cir- 
cuits and provides specification and 
application data for 20 receiving 
tubes which were not covered in the 
handbook. 222 pages. Catalog No. 
D 7.6/2:211/app.A. $1.25. 

Electron Tubes; and Semiconduc- 
tor Devices, Diode: MIL-STD-200E. 
Provides a list of electron tubes usec 
by the Departments of the Army 
Navy, and Air Force; requirements 
for application and utilization; and 
requirements for reporting of elec 
tron tube complements. 14 pages. 


Catalog No. D 7.10:200E. 25 cents. 
Other Literature 


Tubes and Transistors: A Compara- 
tive Study. Discusses the advantages 
and limitations of both components. 
64 pages, free. Electron Tube Infor- 
mation Council, 554 Fifth Ave., New 
York 36. 

Welding Handbook Section III. 
The third section of the fourth edition 
of the welding handbook has been ex- 
panded to include adhesive bonding, 
welding of plastics, and ultrasonic 
welding. Clothbound, 512 pages, 335 
illustrations, 78 tables, $9. American 
Welding Society, 33 W. 39th St., New 
York 18. 

National Electrical Code Amend- 
ment No. 113. A tentative interim 
amendment to the 1959 edition of the 
National Electrical Code, No. 113, 
concerns recognition of two classifi- 
cations of fuses, 601-800 and 801- 
1200, instead of the one classification 
of 601-1200. National Electrical Code 
Committee, National Fire Protection 


Assn., 60 Batterymarch St., Boston 
10; Mass. 


Vicrominiature Circuits 


A technique for packaging micro- 
uniature electronic circuits on a se- 
ies of stacked wafers, each smaller 
han a postage stamp, has been de- 
eloped by Sylvania Electric Products 
nc., a subsidiary of General Tele- 
hone & Electronics Corp. 

The small size and ultra-reliability 
{ the versatile circuit package— 
alled the Sylvania Microminiature 
fodule—are said to suit it for initial 
pplication in command guidance, 
ommunications, digital control, and 
ther electronic circuits within mis- 
iles and satellites. Ultimate commer- 
ial use will lead to microminiatur- 
zed computers, display equipment, 
adio transceivers, and telephone ex- 
hange equipment. Fabrication of 
ilot quantities is expected to be under 
vay by the end of the year. 

The module’s wafer element, the 
eart of the over-all circuit package, 
naintains a complete functioning cir- 
uit stage on a surface less than one- 


ialf inch square and 1/100th of an 


inch thick. The entire stage is her- 
metically sealed at one time by a tiny 
fused spacer element which provides 
protection from the atmosphere and 
from neighboring circuits. 

By interconnecting stacked wafers 
through vertical, silk-screened inter- 
wiring boards, the number of circuits 
required are obtained in substantially 
lessened space. For example, the func- 
tion of a conventional printed circuit 
board 6 inches long and 11% inches 
wide reportedly can be carried out by 
a six-wafer Sylvania module °%ths of 
an inch high and less than a half inch 
square. 

The Sylvania module is expected to 


accommodate both present micro- 


components and future solid-state and 
molecular circuits, and mixtures of 
both, on an economical, reliable, and 
maintainable basis. 

Advantages claimed are: 1) The 
wafer contains sufficient active area 
for a functioning stage of circuitry. 
2) Each circuit stage is hermetically 
sealed. 3) There is stage-to-stage in- 
terconnection without wires, and total 
assembly plug-in is provided through 
a module interconnecting board. 4) 
Construction and seal materials are 
capable of operations at extremely 
high temperatures. 5) Construction 
and assembly methods provide the 
capability for economical, automated 
mass production. 6) Construction 


technique provides immediate  ca- 
pacity for packaging 600,000 elec- 
tronic parts within one cubic foot of 
space, and future potential for pack- 
aging more than 30-million parts 
within the same area. 7) Construc- 
tion technique is “obsolescence-proof,” 
since it satisfies film and solid-state 
developments, expected over the next 
five years, that will permit multiple 
stages on one surface area. 


Construction is Best... 


Hudson makes all three in bare and plated constructions. Each is best suited for 
particular applications and insulating materials. For many years, the industry 
“standards” were bunch and concentric strandings. But with Hudson’s marketing of 
unilay, there has been a strong swing to this versatile construction. 


. » » for your Application 


BUNCH constructions are generally used for flexible cords and fixture wires com- 
plying with UL standards, ASTM, and all military specs where permitted. 


UNILAY constructions should be utilized where concentricity is a major requirement, 
or for economic reasons to get more for your insulating dollar. Since unilay con- 
structions are preformed and twisted in the same direction, they are uniform and 
smaller in O.D. than bunched or concentric constructions. Unilay constructions are 
suited for all bunched applications, and are being substituted for concentrics in many 
applications with comparable performance at considerably lower conductor cost. 


CONCENTRIC Where concentric strand conductors are required by customer or 
military spec, Hudson’s concentric wires will meet the most exacting requirements. 


For additional information on stranded and single-end conductors — bare and plated — write to: 


HUDSON WuUIRE/S COMPANY 


OSSINING DIVISION, OSSINING, NEW YORK 
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Epoxy Cast Conductwity Cells 


By Dr. Robert Rosenthal, Chief Chemist, Industrial Instruments Inc., Cedar Grove, Noh: 


Where service requirements are 
stringent, epoxy cast conductivity cells 
are desirable because of several ad- 
vantages: a) the epoxy resins have 
excellent chemical, mechanical, and 
electrical properties; b) they are re- 
sistant to impact, abrasion, high tem- 
peratures, and most acids and alka- 
lies; c) they permit a more uniform 
industrial design of cells to meet a 
wider range of service conditions: 
and, d) they have exceptional adhe- 
sion to metals. 

Presently the epoxy cast cells are 
constructed for use as dip cells, screw- 
in cells, and valve type insertion cells. 
Chief areas of usefulness for these 
cells lie in: 1) The measurement of 
pure water where the low solubility 
of the cured resin in water prevents 
contamination of the very material 
whose purity it is designed to main- 
tain. 2) In checking the total dis- 
solved solids content of boiler water 


samples, considered particularly rough 
service because of the sludge and 
abrasive solids which quite often are 
present in boiler blow-down lines. 
Operating temperature in these appli- 
cations is usually around the normal 
atmospheric boiling point of water 
since samples are cooled and pressure- 
reduced before they contact the con- 
ductivity cell. 3) In strong caustic 
solutions such as lye peeling where 
the sodium hydroxide content may 
rise to 15 or 20 percent and the tem- 
perature close to 200°F. 4) And in 
caustic bottle washing solutions in the 
soft drink and beer industry, and in 
maintaining and controlling deter- 
gent strength in industrial washing 
equipment. 

Selecting the epoxy resins for cast- 
ing purposes came about only after 


it proved economically impossible to 
molded cell 


which would satisfy all service condi- 


produce an_ injection 


Figure 1, epoxy cast conductivity cells in various sizes and configura- 
tions for measurement and control of solution concentration. 
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lions. For this reason we decided @ 
cast-type cells to permit short runs 0 
various types at relatively reasonabl 
unit costs. In past years several type 
of resins were tested, including th 
furanes and_ polyesters, but the: 
proved inferior to the epoxies. Thi 
furane resins exhibited poor resist 
ance to rapid temperature changes 
With the polyesters, it was not pos 
sible to strike a good balance betweer 
shock characteristics and chemical re 
sistance. 


Production Techniques 


Despite the large variety of cas’ 
epoxy cells manufactured, productior 
methods are quite uniform. In almos! 
all cases the electrodes (either plati. 
num, nickel, or graphite) are mountec 
snugly on a round steel mandrel. The 
mandrel is mounted in a mold and al 


components other than the electrode: 


Figure 2, mixing of resin and curing 
agent. 


Figure 3, each conductivity cell un- 
dergoes testing for electrical contin- 
uity, insulation leakage, and adjust- 
ment of cell constant. 


and lead wires are treated with a mold 
release. Resin and curing agent! are 
weighed carefully in the desired batch 
quantities and a black pigment is 
mixed in. The mixture is transferred 
to a pressure bottle similar to the 
equipment used in pressurized paint 
spraying. Resin is forced out by means 
of air pressure through a relatively 
narrow tube into the mold. 

Processing consists of allowing the 
resins to gel overnight, followed by 
“B” staging, and finally by curing in 
an oven. When cure has been com- 
pleted, the mold is opened, the man- 
drel pulled out and the cell assembled 
to cable. In some cases the cell is at- 
tached to threaded epoxy fittings so 
that the finished cell can be screwed 
into a pipe line or through pipe fit- 
tings into a tank wall. 

The glass smooth finish of the con- 
ductivity cells simplifies cleaning and 
servicing, and also reduces the tend- 
ency of the cell to accumulate solids 
which could possibly change its char- 
acteristics. 

Each cell is thoroughly tested—un- 
der pressure to ensure tightness of con- 
nections and for electrical continuity, 
insulation leakage, and adjustment of 
the cell constant. 


1. “Epon” 828 and curing agent Z 
(Shell Chemical Co.) 
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BEN WOULD HAVE LOVED INSUROK® 
FOR HIS OWN ELECTRICAL 
APPARATUS! 


e Perfect for Fabricated Parts 
e Superior Electrical Properties 
e¢ Greater Design Possibilities 


¢ Lightweight, Non-Corrosive 


INSUROK is a regis- 
tered trademark of The 
Richardson Company's 
complete family line 
of laminated plastics. 


Richardson INSUROK parts outperform and outlast other 
materials because of their unique combination of properties. 
Outstanding INSUROK characteristics are: 


e Low dielectric loss. 
e Low moisture absorption. 


Heat and blister-resistance. 


Unmatched insulating qualities. 


Remarkable strength and durability. 


Good machinability. 


Richardson laminated, machined and fabricated parts are pro- 
duced in a wide range of characteristics to meet many kinds of 
electrical and electronic applications. New grades, sizes, and 
shapes are constantly being developed for new applications. 


Whatever your specific product application... electrical or 
mechanical... specify and insist on INSUROK. Write for 
comprehensive details in bulletin form on how you can profit 
by using INSUROK, or phone today. 


Laminated 
Fabricated 


and 
Molded 


FOUNDED IN 1858 Plastics 


2703 LAKE STREET, MELROSE PARK, ILLINOIS 


Sales offices in principal cities 
Print Ins. 31 on Reader Service Card 
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FOR TROUBLE-FREE INSTALLATION AND SERVICE... 
AERIAL SPACER CABLE INSULATED WITH HIGH-DENSITY POLYETHYLENE 


Aerial spacer cable, line wire, and 
triplex service drop made by Hendrix 
Wire and Cable Corp. and insulated 
with BaxkeLitrE Brand _ high-density 
polyethylene DGD-4100. 
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One of the most impressive developments in the past two years has been the quick 
acceptance of aerial spacer cable insulated with BAKELITE Brand high-density polyethyl- 
ene DGD-4100. The properties of this new polyethylene are so compelling that one 
manufacturer, Hendrix Wire & Cable Corp., Milford, N.H., reports that 34 utility cus- 
tomers* in 15 northeastern states have adopted aerial cable, line wire or triplex service 
drop insulated with DGD-4100. 

The abrasion resistance of this high-density polyethylene sharply reduces the chance 
of injury to insulated phase conductors when stringing over crossarms. It also results in 
less damage by tree limbs—can even bring some reduction in tree trimming costs. 

Along with these benefits, high-density polyethylene provides excellent shear strength, 
resists environmental and thermal stress cracking, and withstands deformation at high 
temperatures. These improvements are in addition to the familiar polyethylene advantages 
such as superior insulating properties, light weight, and ease of handling. 

Try wire and cable insulated or jacketed with BakEeLire Brand high-density poly- 
ethylene DGD-4100 in your power distribution system and enjoy these multiple benefits. 
For more information and samples of this material, write Dept. BW-75, Union Carbide 
Plastics Company, Division of Union Carbide Corporation, 30 
East 42nd Street, New York 17, N.Y. In Canada, Union Carbide 
Canada Limited, Toronto 12. 


ames available upon request. 


“Bakelite” and “Union Carbide” are registered trade marks of Union Carbide Corporation, 
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A New Technique for Reducing 
Cost in Plastic Laminate Parts 


By R. A. Anjesky, Mgr. Application Engr., The Glastic Corporation, Cleveland. Photos courtesy The Glastic Corp. 


A new technique for producing 
laminate parts at lower cost and with 
greater precision is now being suc- 
cessfully applied to electrical in- 
sulating parts. The technique, called 
“Mold-fab,” was first developed to 
“fabricated” switchgear 
panels with a “molding” method. 
Through the use of relatively inex- 
pensive pinch-trim matched metal 
molds, fiber glass mat reinforced 
polyester parts are produced in the 
desired configuration without the ma- 


produce 


terial waste or fabrication labor asso- 
ciated with parts cut from stock-size 
sheets. 

The technique is most applicable 
in glass mat reinforced polyester con- 
struction because: 1) curing of poly- 
ester resin gives off no gaseous by- 
product so that the part may be 
molded to exact size in closed pinch- 
trim molds; 2) glass mat may be 
trimmed by the pinch-trim molds, 
thus assuring reinforcement to the 
edge of the part: and 3) in the case 
of a non-flat part, glass mat may be 
“drawn,” unlike cloth or paper rein- 
forcement. 

The first significant application of 
the “Mold-fab” concept was a molded 
barrier panel for switchgear. Orig- 
inally, this 42” x 46” barrier was 
fabricated from a 48” square panel 
of 14” thick flame retardant paper- 
phenolic. In the conversion to a flame 
retardant glass polyester “Mold-fab” 
part, tooling was designed to produce 
the barrier exactly to print, complete 
with cut-outs (item 1, figure 1). Ap- 
proximately 20% material savings 
were gained because no material was 
cut-off and thrown away as was the 
case when fabricating from stock 
sized 48” square sheets. The elimina- 
tion of the fabrication labor also 
added to the savings. On this part, 
further savings were gained because 


the higher physicals of glass-polyester 
allowed a_ thickness reduction to 
3/16”. When the number of barriers 
used per month was multiplied by the 
total material and labor savings per 
piece, it was found that the mold cost 
would be fully amortized in about 
four months with a substantial re- 
duction in part price possible after 
that. 

An important secondary benefit 


later developed after the manufac- 
turer had gained experience in 
assembling the barriers into the ap- 
paratus. Dimensionally, each “Mold- 
fab” part is exactly the same, so the 
problems of rework or scrap caused 
by machining variations or human 
error no longer existed. 

A variation of the technique re- 
sulted in the elimination of separate 
angles used in the assembly of a 


Figure 1, some of the shapes possible with the “Mold-fab” technique. 


Item 1, a switchgear barrier. Item 2, a “three-sided-tray 


> box barrier 


. 2 J 44 4 M 
for switchgear. Item 3, a switchgear arc-chute side plate .171” thick 


except for 4” thickness around hole. 
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switchgear box barrier. This barrier 1/’’ thickness was retained for impact) 


strength. 

There are several other benefits | 
available to designers through use of | 
the “Mold-fab” technique. A wide: 
range of colors is possible. Preprinted | 
overlay sheets may be molded into) 
the surface of the panel replacing) 


panel (item 2, figure 1) was pro- 
duced with flanges as an integral part 
of the molding. These flanges, re- 
placing separate angles that were 
previously fastened to the barrier, are 
used for mounting the end, top, and 
bottom pieces of the assembly. Be- 


HIGH TEMPERATURE WIRE 


When you specify Teflon FLEXLEAD for 
lead wire and cable applications, you’re 
buying from the Line of Excellence .. . 
assurance of reliable performance. 
FLEXLEAD’s tough coating of precision- 
extruded Teflon resists abrasion, moisture, 
corrosion; and withstands temperatures to 
250°C without affecting its flexibility or 
superior electricals. 

Markel processing includes careful and 
complete testing of every foot at sev- 
eral times rated voltage. FLEXLEAD, to 
MIL-W-16878C, is stocked for immediate 
delivery in all the standard colors and 
sizes. Ask for samples, data, and prices. 


*Du Pont Trademark 


Baild MARKEL EROS 
7. 


SOURCE for EXCELLENCE in 
Insulating Tubings, Sleevings, and Lead Wire 


NORRISTOWN, PENNSYLVANIA 


Print Ins. 33 on Reader Service Card 
46 Insulation, August, 1960 


cause the thickness of this barrier 
32’" in paper- 
phenolic to 14” in glass-polyester, two 


was reduced from 


stiffening ribs were designed into 
the part to contribute rigidity. 

Two more variations of the tech- 
nique, molded-in holes and multiple 
thicknesses on the same panel, were 
used in a 5dkv switchgear arc-chute 
side plate (item 3, figure 1). 

The first design specified 14” glass 
mat polyester because of the impact 
forces generated by the operation of 
This 


design placed a hole in the middle 


the arc-chute blow-out coil. 
of the panel to accommodate the blow- 
out coil as well as a cut-out in one 
corner. Engineers designed a mold to 
produce the part to finished shape, 
complete with hole and cut-out. Then, 
further savings were offered by re- 
ducing the thickness to .171” except 
in the blow-out coil area where the 


engraving, silk-screening, or  at-) 
tached plates such as found on a) 
control panel. After the mold is in 
production, the part may be molded | 
thicker or thinner to the exact decimal 
dimension required to do the job at 
minimum cost. Because parts are pro- | 
duced with smooth, molded edges, 
(unlike 
edges of a fabricated part), appear 
ance is improved while dirt and 


the machined or sheared 


moisture pickup are reduced. 

In considering application of the 
technique to a part, there must be 
sufficient usage of parts against whici: 
the material and labor savings are 
applied to justify the mold cost. Tool- 
ing costs for a flat panel are in the 
range of $2 to $4 per square inch o/ 
part area. Molds for parts with draws. 
thicknesses, 
holes are more expensive, but may 


multiple or molded-in 


offer even more significant savings. 


Figure 2, carbon-track resistant 15kv arc-chute side plates being re- 
moved from “Mold-fab” tooling. Two-cavity pinch-trim mold produces 
one left-hand and one right-hand part in each molding cycle. Note shape 
of mold that produces parts complete with large and small hole, exactly 
“to print.” 


Characteristics of 
2 outstanding 


Du Pont insulations 


These Du Pont insulating materials represent a 
remarkable range and balance of electrical, 
thermal, chemical and mechanical properties 


ARMALON® 
sulation of ‘“Armalon’’** TFE-fluorocarbon- 
Be feias fabric nay be used continu GENERAL PROPERTIES SPECIFIC PROPERTIES* of single ply 3 mils 6 mils 
sly at 482°F. or for short periods at some- eee ES Dielectric strength (1/4” electrode) > 750 > 500 
at higher temperatures. It maintains its ° ee strength and extreme Surface arc resistance, sec. S180 > 180 
derior properties throughout long exposure Mace Didlectric. constaak an aa” aka | | 
high temperature as shown in the chart be- ° Low fiow under heat and pressure saul cyiies bas re 1.8 2.3 
v. For full information on this outstanding e Excellent electrical characteristics TEENS a = 
| 5 ; over a wide range of temperatures rs 
ass H insulation, check the coupon. f ans B Volume resistivity, ohm-cm 
and frequencies re 
: : room conditions 10” 1019 
sctrie Strength vs. Time Aged at 375°C. (707°F.) cee ae Eee ouchenycal inertness 200K _7 NY S| eee 
2000 tS) Excellent anti-adhesive, non-stick Insulation resistance, ohms 
4 mil silicone varnished glass fabric oe. sabe aa at 
; Low water absorption Breaking strength, Ibs./in. of width, 
“1000 = SSS © Outstanding flame resistance warp > 40 | > 90 
Note: Standard single-ply constructions — available in 4, 5, 8, 10 mils, also — come in rolls or 
=e sheets 1/4” to 38” wide; laminates in rolls or 13” x17” sheets—6 to 25 mils thick, 
5 ry id ty a4 
LECTON® 
ecton’’** acrylic-resin-coated glass fabric is 
uperior insulation of moderate price for her- eps A SPECIFIC PROPERTIES* of single ply| 3 mils} _7 mils |_14 mils 
+: F 5 e Good heat resistance Dielectric strength (1/4” electrode) 
tic and Class B applications. 106 can be used mH @ 25°C > 1000] > 800 | > 600 
atinuously at 270°F. and intermittently to : echanical strength and extreme @ 130°C all eae || se. 0 
°F. Chart below shows how “‘Lecton”’ main- popu 6 - 
ns its electrical strength as the temperature OUI, Geeky eee eS ee ee ee ee 
es. For full information on this outstanding epecoate corn aiclectiical AAS EE aT eae ec 
é { characteristics to 310°F and under Volume resistivity, ohm-cm 
ass B insulation, check the coupon. high’ humidity conditions @ 25°C 10% | 1014 
Electric Strength Vs. Temperature e Highly resistant to most solvents, @ 130°C 102 aioe! 

A transformer oils, fluorinated 5 4 4 

2 hydrocarbon refrigerants peer 29. Ciaie ae Sia Oech CAC Ss Ua fate eae 

3 ; = 

g @ Good resistance to nuclear radiation Breaking Gelder aig pvetace, WE 90x150 | 140x120 

5 @ Modest price bias-cut 55 

3 Elongation at rupture, % 

a straight 3 3 

é bias-cut | 35 


Note: Standard single-ply constructions — available in 5, 10 mils, also — come in rolls or sheets 
1/4” to 60” wide; 7 and 10 mils offered both straight and bias-cut. Laminates supplied in 
rolls 20 and 30 mils thick, and in 18” x 18” sheets .060”, .072”, or 3/32” thick. 

*Derived from standard testing methods. These data are a guide to properties and 


are not to be regarded as specifications. 


TEMPERATURE, °C. 


**Du Pont’s registered trademarks 
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E. I. du Pont de Nemours & Co. (Inc.) 

Fabrics Division, Dept. IN-08, Wilmington 98, Delaware 
Please send FREE information on: 

(J ARMALON [|] LECTON 


Fully illustrated booklets de- 
scribe properties, test data 
and uses for the superior 


Pont insulating materials... Mail cou- 
or write Du Pont for your free copies 
there’s no obligation. 


Position = ee 
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REG. U.S. PAT. OFF 
tter Things for Better living... through Chemistry 


Address__—————————————————— 


LONE State 
Detnd Ince 24 an Pander Sarvice Card 


For further information on these 
products print the item number on 
the Reader Service Inquiry Card on 
the back cover. Fill out and mail the 
card—no postage is required. Insula- 
tion will immediately forward your 
inquiry to the manufacturers con- 
cerned so that they can send you more 
information promptly. 


New Filled "Teflon"’ 100-FEP 
Resin For Economical Molded Parts 


A new molding powder of Teflon 
100-FEP resin compounded with in- 
organic reinforcing materials, such as 
fiber glass, has been primarily devel- 
oped for injection molding. It is said 
to allow many new applications for 
Teflon where cost has been a factor 
in the past. This filled material re- 
portedly is stiffer, has a smaller 
shrinkage factor (up to 50%) in 
molding operations, and has better 


the unfilled 
Teflon 100. Typical applications in- 


wear resistance than 
clude coil forms and bobbins, tube 
sockets and connector assemblies for 
electronic purposes, and encapsula- 
tion. Crane Packing Co., Dept. IN-2, 
6400 Oakton St., Morton Grove, IIl. 
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Glass-Epoxy Laminate Maintains 
Strength at High Temperatures 


A glass base epoxy laminate, 
Spauldite G11-820, is stated to main- 
tain over 50% of its flexural streneth 
at 150°C without any loss of its high 
electrical and mechanical properties. 
The material was created for extreme 
physical and electrical applications, 
such as in computers, missiles, and 
aircraft components. G11-820 is avail- 
able in 40” x 48” sheets, copper-clad 
or unclad strips, blocks, or in parts 
fabricated to customer specifications. 
Thicknesses range from 1/32” to 14”. 
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New Products 


The material is flame retardant and 
self-extinguishing by , ASTM-D635 
and meets UL requirements. Spauld- 
ing Fibre Co. Inc., 310 Wheeler St., 
Tonawanda, N. Y. 
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Solventless Silicone Resin for 
High Temperature Electrical Uses 


A solventless silicone resin for high 
temperature insulation, XR-65_ sili- 
cone, is expected to have possible 
applications in almost every segment 
of the electrical/electronic industry. 
It can be used for form-wound coil 
impregnation, for lamination using 
wet lay-up techniques, and for potting 
and encapsulation. A 100% reactive 
silicone resin, it reportedly can be 
combined with organic monomers to 
provide tailor-made insulating resins. 
6 page product data sheet available. 
Silicones Div., Union Carbide Corp., 
270 Park Ave., New York 17. 
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Epoxy Adhesive with High 
Tensile Shear Strength 


A tensile shear of 2,200 psi at 
300°F on aluminum-to-aluminum is 
claimed for Hysol 4322 epoxy adhe- 
sive. The smooth, thixotropic, 100% 
solids paste reportedly will not flow 
during cure .. . even when applied to 
vertical surfaces . . . and is said to 
be ideally suited for bonding porous 
surfaces. It is also recommended for 
bonding metal, plastics, ceramics, 
glass, and wood. A slight resiliency 
insuring against cracking during 
thermal shock and a 14-month shelf 
life at room temperature are other 
cited. Bulletin A-304 
available. Adhesives and Sealants 


Dept., Hysol Corp., Olean, N. Y. 
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advantages 


Insulation Combines Benefits of 
Vulcanized Fibre, Phenolic Laminates 


A new, relatively low cost insulat- 
ing material is stated to combine the 
good electrical properties and me- 
chanical strength of vulcanized fibre 
with the low moisture absorption of 
phenolic laminates. Known as “Ani- 
lite,” the fibre material incorporates 
synthetic resins which reportedly give 


it two to four times the moisture re-; 
sistance of conventional vulcanized 
fibre. Some expected applications are? 
circuit breaker and transformer bar- 
riers, knife switch guides, wiring de- 
vices, electrical fixture insulation., 
instruments and control panels, and! 
magnetic coil heads. It is said to be aa’ 
ideal insulation for appliances, house- 
hold wiring devices and_ switches. 
Underwriters Laboratories have ap- 
proved it for sole support of cur- 
rent carrying parts up to 150°C. 
Other features cited include good 
dimensional stability, retention of 
insulating properties in a variety of 
atmospheric conditions, flame resist-- 
ance, superior arc resistance, andl 
the ability to be drawn or formed into) 
permanent shapes or punched andl} 
machined at low cost. National Vul-- 
canized Fibre Co., 1060 Beech St... 
Wilmington 99, Del. 
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Fast-Curing Phenolic Molding 
Powders for Electrical Applications 


Over-all curing rates averaging; 
25% faster than those of conventional | 
fast-cure powders are said to be ex-: 
hibited by a new line of phenolic: 
molding compounds designed for: 
both cold-powder automatic molding ; 
and preheat compression and transfer 
applications. Electrical blocks and! 
contact covers, lamp sockets, appli-: 
ance handles, switch covers, socket: 
bases, fan motor housings, and elec-. 
trical receptacles are among typical| 
parts that have been sampled ‘and | 
produced in quantity with curing rate || 
reductions ranging from 15% to 35% | 
over previously used materials. The} 
powders, manufactured in standard || 
industry flows and to a 14-mesh grind, | 
are available in a preheat black as; 
G-E 12956. A cold powder black and | 


atmospheres 


Ree. of physical or electrical characteristics of 
electrical and electronic equipment is often due to 
moisture and corrosion. Without effective mois- 


... a simple, 


effective, low cost method of 
preventing electrical failure 
due to moist and corrosive 


ture protection, deterioration sets in, leading to 
costly downtime, expensive repairs and high re- TYPICAL EQUIPMENT MAINTAINED BY CRC 2-26 


placement incidence. 


Dual-action CRC 2-26 eliminates or greatly re- 


Switchgear Motors Blowers Rheostats 
Circuit breakers Generators Signals Sub-assemblies 
Contactors Cables Controls Synchronizers 


duces these failures. It displaces moisture on Fuses inculation panariers Transmitters 
surfaces—gets into grain boundaries, cracks and Relays Coils Shielding Receivers 

a4 s : Solenoids Timers Counters Ignition systems 
Pores and leaves a thin, continuous molecular Rectifiers Conduits Housings Microphones 
film that both stops and prevents corrosive action Transformers Fixtures Chassis Tubes 
on metals, plastics, rubber, plated and painted Instruments Panelboards Oscillators Welders 


surfaces. 


Dimensionai characteristics, contact resistance 
and other electrical constants remain unchanged. 
CRC 2-26 does not become dry, brittle or hard. 
Because it is non-irritating, non-toxic and has a 
high flash point, CRC 2-26 is easily applied with- 
out special precautions. It is used to maintain 
equipment year after year that formerly burned out 
or needed extensive servicing every few months. 


Write for complete information to Corrosion 
Reaction Consultants, 116-N Chestnut St., 


Philadelphia 6, Pa., or telephone WAlnut 5-0200. 


A SUBSIDIARY OF THE CHAS. J. WEBB SONS CO., INC. 


Place your order now with your Electrical Distributor 


2-26 
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a two-way brown are also available. 
Phenolic Products Section, Chemical 
Materials Dept., General Electric Co., 
One Plastics Ave., Pittsfield, Mass. 
Print No. Ins. 106 on Reader Service Card 
New Epoxy Resin Systems for Casting, 
Sealing, Potting, and Encapsulating 
Two new epoxy resin systems are 
designed for a wide range of casting, 
sealing, potting, and encapsulating 
applications. Meta-Cast 405 AP is an 
all-purpose, filled epoxy casting sys- 
tem suitable for use from —60 to 
+200°C. It is said to be particularly 
desirable for encapsulation of heat 
sensitive components because final 
cure is effected substantially free of 
exotherm. Excellent adhesion, uni- 
formity of filler suspension, good ma- 
chinability, and the absence of shrink- 
inducing reactive diluents are char- 
acteristics reported. Meta-Cast 441 is 
a two-part, 100% solids epoxy casting 
compound which is especially recom- 
mended for sealing, potting, and/or 
encapsulating coils, chokes, resistors, 
transformers, and similar electronic 
components. Its main feature is said 
to be adjustable flexibility. Proper- 
ties of the cured material reportedly 
can be varied from a semirigid cast- 
ing to a flexible sealant by varying 
the proportions of the two parts. The 
cured material is stated to retain supe- 
rior impact resistance and adhesion 
over a broad temperature span. Mer- 
eco Products Div., Metachem Resins 
Corp., 530 Wellington Ave., Cranston 
LCDS a esa 
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Fine Crystalline Structure 
Improves Nylon 


Better uniformity of all properties 


TYPE 66 NYLC TYPE 6 NYLON 


ie PTA NYEON 
THERTE PE PAPE y. 
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regardless of section, improved mold- 
ing characteristics, and minimum 
moisture distortion are direct gains 
said to result from a fine crystalline 
spherulitic nylon. The new “Fosta” 
nylon modified type 6 (Fosta Nylon 
62A-SK) is stated to show maximum 
spherulite size of 2.1 microns. This 
fine crystalline structure reportedly 
may be obtained without special care 
or processing during molding. Recent 
tests showed a maximum of only 1% 
increase in linear dimensions from 
water absorption in 62A-SK. Foster 
Grant Co. Inc., Leominster, Mass. 
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New Urethane Wire Dip Enamel 


A new polyurethane wire enamel 
specifically designed for dip applica- 
tion, “Carthane” 8063, is said to have 
outstanding ease of application. High 
quality wire, fully meeting specifica- 
tions, reportedly has been produced 
over a baking range of 100°F. The 
new enamel is claimed to have a 
higher solids content at equal viscosi- 
ties than any urethane enamel pre- 
viously produced (33% solids con- 
tent)—such a solution has a viscosity 
of only 32 centipoises. Good builds, 
therefore, are easy to obtain, solvent 
losses can be reduced, and wire out- 
put can be increased. Other features 
claimed for Carthane 8063-coated 
wire include easy solderability (twice 
as fast as that required for conven- 
tional urethane enamels), and supe- 
rior cut-through temperature 
(—480°F for No. 38 AWG single 
with 1000-gram load). The enamel is 
also said to be exceptionally resistant 
to solvents, including acetone, and to 
readily pass standard tests for ad- 
herence, flexibility, abrasion, aging, 
and other factors. Data sheet CPP No. 
8 available. The Carwin Co., Polymer 
Products Div., North Haven, Conn. 
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All-Purpose Epoxy-Glass Laminate 
For Uniform Etched Circuitry 


A new “Micaply” epoxy laminate, 
Grade EG-761-T, is designed pri- 
marily for plated-through printed cir- 
cuits. It is a non-adhesive, all-purpose 
laminate said to retain the best elec- 
trical, mechanical, and machining 
properties and to exhibit no transfer 
of fabric weave pattern through the 


copper surface, providing a glass- | 
smooth finish that makes satisfactory | 
and durable elestro-plating easy to) 
attain. A more uniform bond with the | 
plating material, greater consistency 
in the electrical values through the 
circuit, and reduced possibility of | 
degradation due to processing are 
other advantages stated to result from | 
the smooth surface. Grade EG-761-T | 
meets or exceeds the requirements of 
existing military, commercial, and 1 
company specifications for G-10 or 
type GEE epoxy glass laminates. The 
Mica Corp., 4031 Elenda St., Culver 
City, Calif. | 
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New Insulating and Protective 
Coating Absorbs Ultraviolet Rays 


A new insulating and _ protective | 
coating reportedly absorbs ultraviolet 
rays and has excellent electrical and 
weather resistance properties. Humi- 
Seal type X-242 is a fast-drying coat. | 
ing which becomes tack-free within 
ten minutes. It may be used in the 
manufacture of semiconductor devices 
which are affected by the ultraviolet 
rays from fluorescent lights. The max- 
imum operating temperature of Humi- 
Seal X-242 is 130°C. It is stated to 
have a dielectric strength of 1700 
vpm, a dielectric constant of 2.3, a 
refractive index of 1.477, and volume 
resistivity of 10'° ohm-cm. Humi-Seal 
type X-242 may be applied by brush, 
dip, or spray. It dries and cures at 
room temperature. Columbia Techni- 
cal Corp., 61-02 Thirty-first Ave., 
Woodside 77, N. Y. 
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Polyester-Glass Cable Tape with 
Improved Low Loss Characteristics 


Greatly improved low loss charac- 
teristics reportedly are provided by a 
new varnished polyester-glass cable 
tape (No. 76554) designed specifi- 
cally for laminated cable construc- 
tions. Tests are said to show that at 
100°C the tape’s power factor rises 
to only approximately 1/3 that of con- 
ventional varnished cambric and that 
its dielectric strength is unimpaired 
by normal application stretch. As a 
result, it is stated that construction 
thickness can be up to 20% less than 
that required with varnished cambric. 
Other features claimed include in- 


Another product of Spaulding re- 
search, new Spauldite Grade 
XXXP-770 makes simplified design 
of many electrical and electronic 


components a reality. 


It is low in cost, self extinguish- 

- ing, has good moisture resistance, 
can be cold punched and has high 

mechanical and electrical 


properties. 


Shown here in a flyback trans- 


: former application for television 
f Sake 


fe \\ receivers, XXXP-770 is especially 


suited for all uses in which fire is 


NEW SPAULDITE XXXP-770 pez 


e¢ COLD PUNCHING Contact Spaulding for more in- 

e FLAME RETARDANT AND formation on XXXP-770 or Progress 

LESS EXPENSIVE THAN Reports on other new Spaulding 
PAPER BASE EPOXIES Applications for Industry. 


CHARACTERISTICS OF 
SPAULDITE XXXP-770 


Furnished in sheets 40” x 48”, 
thicknesses 1/32”-3/16” (also in strips, 
blocks or special fabrications) 


Cold punching up to 1/16” thick 
(Warm punching over 1/16” thick) 


Flame Retardant — ASTM-D635 and meets 
UL requirements and MIL-P-3115 (Type PBE-P) 


SPAULDING FIBRE COMPANY, INC.. 359 Wheeler Street, Tonawanda, N.Y. 


d 
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creased flexibility, no need for slip- 
per compound in most cases (slippage 
is allowed by a high oil content), high 
resistance to moisture, and ability to 
withstand assembly punishment (per- 
mits it to be used in all cable taping 
machines) . Insulating Materials Dept., 
General Electric Co., Schenectady 5, 
Ne Ye 
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Glass-Ceramic Cement for 425°C 


A new glass-ceramic cement for the 
electronics industry has been devel- 
oped to seal glasses and other mate- 
rials with thermal expansions between 
80 and 92 x 10%em/cem/°C. Desig- 
nated “Pyroceram” No. 89, it has 
electrical properties similar to those 
of Pyroceram cement No. 95, which 
seals materials with higher expan- 
sions. However, at elevated tempera- 
tures the 89 cement is said to be 
stronger. The new cement fires at ap- 
proximately 450°C. The resulting seal 
reportedly is serviceable up to about 
425°C. The cement seals electronic 
elasses, metals, ceramics, and com- 
binations of these materials. Electrical 
properties cited include the following: 
at 100 ke, loss tangent at 25°C is 
001; at 230°C it is .014; at 373°C 
it is .250. Under the same conditions, 
dielectric constant is 19.8, 21.8, and 
25.6, respectively. Log d-c resistivity 
is 8.6 at 250°C and 7.05 at 350°C, 
Specific gravity after sealing is 6.3. 
Average modulus of rupture is 6000 
psi at 25°C and 4800 at 400°C. The 
cement is a finely powdered glass ap- 
plied in a low viscosity vehicle to the 
sealing area by dipping or pressure 
flow. Upon firing, it partially crystal- 
lizes, resulting in a vacuum tight, 
devitrified seal. Industrial Bulb Sales 
Depts., Corning Glass Works, Corn- 
ingesN!. Y. 
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Polysulfide Potting Compound 


A recently developed polysulfide- 
based, equal part potting compound 
is said to exhibit temperature resist- 
ance of —65°F to 275°F (—53.9°C 
to 135°C) and to have very good fluid 
resistance as well as outstanding elec- 
trical properties. Known as Pro-Seal 
767, the potting compound reportedly 
meets or exceeds the minimum re- 


quirements of MIL-S-8516-B. Coast 
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Pro-Seal & Mfg. Co., 2235 Beverly 
Blvd., Los Angeles 57. 
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Flexible Epoxy for Coating 
Printed Circuit Boards 

A new, 100% solids, flexible epoxy 
resin is specifically formulated for the 
coating of printed circuit boards. 
Designated TC-3047, it is designed to 
seal and reinforce components, to 
prevent insulation failure due to mois- 
ture or dust contamination, to im- 


prove thermal shock resistance, and 
to act as a vibration damper. Delicate 
or heat sensitive components report- 
edly will not be damaged by the ex- 
tremely low exotherm of the material. 
TC-3047 can be brushed on in vary- 
ing thicknesses of from 2 to 20 mils 
in one application. Malfunctioning 
components can be replaced or re- 
paired by softening the TC-3047 
around the defective component with 
the tip of a 100 watt soldering iron. 
Reworked area can then be recoated. 
reported 
include a dielectric constant of 3.2; 


Properties (approximate) 
dielectric strength of 1000 vpm; are 
resistance of 80 seconds; high resist- 
ance to oil, JP fuel, and most com- 
mon chemicals; excellent elastic mem- 
ory; will not support fungus; low 
shrinkage; and negligible moisture 
absorption. Chemical Div., Electronic 
Production & Development Inc., 501 
N. Prairie Ave., Hawthorne, Cal. 
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Two Epoxy Dip Coatings 
For Electronic Components 

Two new epoxy compounds are de- 
signed for dip coating electronic com- 
ponents. Meta-Gel 103 is a 100% 
solids, solvent-free, single component 
(no hardener required) epoxy dip 
coating said to be particularly suited 
for encapsulation of mica and ceramic 
capacitors for MIL-C-105  require- 
ments. Unexcelled electrical proper- 
lies and excellent environmental en- 
durance are claimed. Meta-Gel 151 is 
designed for dip coating heat-sensi- 
tive electronic components such as 


rectifiers, capacitors, and_ resistors 
and is said to be ideal for any elec-. 
tronic coating applications where low, 
temperatures are required. The sol- 
vent-free, 100% solids, two-part epoxy 
compound reportedly does not sag or 
run even on vertical surfaces. Data) 
and application methods bulletins 
available. Mereco Products Div., Met- 
achem Resins Corp., 530 Wellington 
Ave., Cranston 10, R. I. 
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Self-Stripping, Moisture-Proof 
Connector for Communication Wire 


A. self-stripping communication | 
wire connector, stated to be the first! 
ever developed for the telephone, com- | 
munications, and signaling industries. 
is also self-sealing and pre-insulated. 
The “Scotchlok” brand electrical con-’ 
nector (type UR) splices, insulates, 
and moisture-seals in two steps, re- 
portedly saving up to 1/3 to 14 the 
time required for conventional twist | 
and sleeve splices. The connector is 
designed to accommodate any 2 or & 
wire combination of No. 19 to No. 26 
AWG solid or No. 20 to No. 26 AWG 


stranded wire, and to handle all com- 


mon types of insulation, including 
plastic, rubber, enamel, and “Teflon.” 


The resulting splice is said to be the 
functional equal of twist and solder 
jointing methods, with an average 


pullout resistance equal to 95% of 
wire breaking strength. The unit is 
made of a transparent thermoplastic 
material, filled with silicone grease, 
and incorporates a metal finger-like 
connector element. In use, wires are 
inserted into the connector and se- 
cured simply by squeezing a button 
into the connector sleeve. As the but- 
ton is depressed, the finger-like con- 
nector element strips the insulation 
and grips the conductors, providing a 
strong mechanical and electrical joint. 
The thermoplastic sleeve insulates 
and: protects the splice, and the fac- 


For vinyl insulation that hoids up under rugged service... 


MONOPLEX & PARAPLEX PLASTICIZERS 


The plasticizers listed below not only maintain very 
good electrical properties in your vinyl insulation, 
but they also stay in the insulation and keep its 
physical properties from deteriorating when the go- 
ing gets rough. For instance, here are some perform- 
ance characteristics of vinyls using these plasticizers 

excellent retention of physical properties on 
exposure to high temperatures . . . very low plasti- 
cizer volatility . . . high resistance to migration into 
lacquers, baked enamels, rubber, and polystyrene... 
exceptional resistance to plasticizer extraction by 
water, soapy water, and oil. Also, note the key uses 
for the individual grades: 


MONOPLEX S-90E—applications requiring retention 
of resistivity, tensile strength, and elongation after 
long-term high-temperature aging (either dry, im- 
mersed in water, or exposed to high humidity). 


PARAPLEX G-54—standard appliance wire, including 
105°C insulation. Has particular merit wherever 1) 
retention of compatibility under high humidity ex- 
posure and 2) freedom from plasticizer migration into 
polystyrene, rubber, lacquers, and other coatings 


are required. 


PARAPLEX G-62— provides stabilization against heat. 
Ideal for high-temperature insulation. Also can be 
used with general purpose plasticizers to improve 
durability of lower-cost wire such as extension cords. 
Outstanding for use with PARAPLEX G-54 and 
MOoNoPLEX S-90E for improved stabilization of high 
temperature insulation. 


We will be glad to send more detailed technical 
information and literature on these plasticizers. Also 
ask for our 13-page booklet What You Should Know 
about PARAPLEX and MONOPLEX Plasticizers. 


MOoNOPLEX and PARAPLEX are trademarks, Reg. U.S. Pat. Off.’ 
and in principal foreign countries. 


Chemicals for Industry 


4a ROHM & HAAS 


COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 
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tory-installed silicone grease moisture- 
seals the joint. Dept. WO-225, Minne- 
sota Mining and Manufacturing Co., 
900 Bush Ave., St. Paul 6, Minn. 
Print No. Ins. 117 on Reader Service Card 
Tapered Zippertubing Jacket for 
Cables of Decreasing Diameter 

A new tapered Zippertubing offers 
a tight fitting cable jacket for cables 
of decreasing diameters due to 
branch-outs. Wires can be pulled 
through perforations of the tapered 
Zippertubing to permit attachment to 
termination points without special 
tools. Time and labor savings up to 


VAN 


50% are reported. The jacket is sup- 
plied according to customers’ specifi- 
cations and in colors matching all 
types of cable jackets. The Zippertub- 
ing Co., 752 S$. San Pedro St., Los 
Angeles 14. 
Print No, Ins. 118 on Reader Service Card 
Glass-Mica Components with Hermetic 
Seal Between Metal Inserts 

A hermetic seal can be provided 
between inserts integrally 
molded into “Havelex” glass bonded 


metal 


mica components. Intricate part de- 
signs and close tolerances are said to 
be possible. Photo shows example of 
a molded base for a_ thermostatic 
motor protection unit. In it, five 


inserts 


metal (three terminals, a 
mounting post, and the outer ring) are 
hermetically sealed with the Havelex 
body. These development parts re- 
portedly evidenced no measurable 
helium tracer leakage on mass spec- 
trometer test equipment operating to 
a sensitivity of 1 x 10° cu cm/sec. 
Haveg Industries Inc., Taunton Div., 


336 Weir St., Taunton, Mass. 
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Center Post Insulators Molded of 
Fiber Glass Reinforced Polyester 


Four new center post insulators, in 
heights of 144”, 134”, 2”, and 244”, 
are molded of fiber glass reinforced 
polyester with threaded. hole dia- 
meters through 5g”. Advantages cited 


include high impact strength, dimen- 
sional accuracy, UL-recognized flame 
retardance, and low cost. The Glastic 
Corp., 4321 Glenridge Road, Cleve- 
land 21, Ohio. 
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UL-Approved "Teflon" Insulated Wire 


Underwriters Laboratories  ap- 
proved Teflon insulated wire is now 
available with a standard 10-mil wall 
of extruded Teflon TFE insulation on 
silver or nickel plated solid or 
stranded conductors. It is said to be 
particularly suited for use in com- 
mercial computers and business ma- 
chines. Tensolite Insulated Wire Co. 
Inc., West Main St., Tarrytown N.Y. 
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New Threaded Porcelain 
Secondary Transformer Bushing 


A new low voltage transformer 
designed for internal 
mounting with a single screw-on type 
retaining nut. The bushing body is 


bushing is 


high voltage porcelain grooved to pre- 
vent twisting of the terminal or rota- 
tion of the bushing on the trans- 
former. The lower end of the porce- 
lain is threaded for mounting of the 
bushing on the transformer case. 
Simply tightening the spring steel nut 
onto the threaded shank of the bush- 
ing is said to make a tight, leak-proof 
installation. Only two loose parts are 
required for mounting each bushing 
—a cork-Buna N flange gasket for 
use with askarels or transformer oil, 
and the retaining nut. The new bush- 
ings are recommended for distribu- 
tion transformer applications to 1.2 


kv with a choice of two terminals, | 
for conductor sizes No. 8 to aluminum | 
equivalent of 2/0 or No. 6 to alumi-| 
num equivalent of 4/0. Bulletin No. | 
546 available. Lapp Insulator Co. 
Inc., Insulator Div., Le Roy, N. -Y.) 
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Epoxy Molded Headers for Plug-Ins 


Epoxy molding compounds are 
used to manufacture a wide choice of 
headers with pins or terminals for 
plug-in applications or wire leads for 
soldered connections. The headers fit 
standard epoxy component cases, may 
be used with metal enclosures, or may 
be incorporated in an assembly which 
will be potted or cast-molded into a 
plug-in module. This latter applica. 
tion ensures proper location of the 
pins or terminals in the final package 
and simplifies handling of the unit 
during assembly prior to the potting 
or casting operation. Pin lay-outs are 
available to fit standard seven-pin and 
nine-pin miniature sockets or stand- 


ard printed-circuit board spacing. 
Simplified soldering operations with- 
out danger of cracking or warping 
are said to result from the high tem- 
perature resistance and excellent di- 
mensional stability of the epoxy. Ma- 
terials such as phenolic or diallyl 
phthalate may be used in place of 
epoxy where their material charac- 
teristics are preferred. Plastronic 
Engineering Co., 721 Boston Post Rd., 
Marlborough, Mass. 
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Slotted "Teflon" Terminal 
For Header Applications 


A Teflon terminal with a .030” di- 


TRIM AHG La liquid silicone rubber 


*Room 


Temperature New low viscosity for easier 
encapsulation and impregnation 


Vulcanizing 


General Electric silicone rubber used extensively by Aerojet-General 
Corp. for the Titan ICBM’s propulsion-system wiring harness. Tubing 
is heat-cured silicone rubber, molding G-E RTV and wiring insulated 
with silicone rubber — all chosen for their stable insulating proper- 
ties, resistance to temperature extremes and weathering, and stability 
in storage for many years. 


The latest addition to General Electric’s RTV 
family offers lower viscosity than any other avail- 
able silicone rubber compound —a typical vis- 
cosity of 120 poises. Easily pourable, it flows 
freely in and around intricate contours, making 
it ideal for protecting electrical and electronic 


components. 
With RTV’s new low viscosity, the range of te 
T - 2 SBD LOY 
G-E RTV compounds now extends from 120 to § sg DUELIELL TD 


12,000 poises. You can now meet your specific 
requirements by selecting from several G-E RTV 
compounds, all of which offer room temperature 
cure, heat and ozone resistance, and good elec- 
trical properties. Write for a free test sample, 
briefly describing your application. 


Sight aniplifier module potted with RTV by the Armament and Control 
Section of G.E.’s Light Military Electronics Department. Used on 
the Lockheed CF-104 and F-104G jet aircraft, RTV provides me- 
chanical support and vibration damping, protects unit against mois- 
ture and ozone. (Bottom photo shows module before potting.) 


High-voltage, high-altitude transformers from Laboratory For Elec- 
tronics, Inc. are encapsulated with General Electric RTV to meet 
MIL-T-27A specs. This prevents flashover at maximum ratings of 
2900 volts rms and 80,000 feet. General Electric RTV was selected 


for its good heat transfer, low viscosity and mechanical strength. 


GENERAL @@ ELECTRIC 


Silicone Products Department, Waterford, New York 
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ameter through-hole features a slotted 
terminal top to facilitate bringing of 
the lead through the terminal for 
Designed 


wrap-around connection. 


for header applications in potted 
components, Type RFT-SM-40-SL is 
said to be particularly suitable for 
potentiometer requirments. Sealec- 
tro Corp., 139 Hoyt St., Mamaroneck, 
NY: 
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Metal-Sheathed, Ceramic-Insulated 
Thermocouples 


A complete line of metal-sheathed, 
ceramic-insulated thermocouples de- 
signed for temperature sensing appli- 
cations are claimed to feature easy 
attachment to thermocouple heads or 
connectors; high resistance to thermal 
shock and severe pressure; can be 
imbedded or cast in virtually any 
material; make protective tubing un- 


necessary; excellent thermal conduc- 


tivity; small size; and light weight. 
Several standard and special junc- 
tions available; obtainable in a vari- 
ety of configurations and standard 
cold end terminations. Catalog supple- 
ment No. 161 available. Harco Labo- 
ratories Inc., New Haven, Conn. 
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New Cable Jacketing Process 
Allows Very Short Runs 


A new process for manufacturing 
both neoprene and polyvinyl chloride 
jackets for multi-conductor cables re- 
portedly places no restrictions on the 
minimum length of the run (a single 
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foot is possible), or on the number 
of cable conductors specified as long 
as the ID does not exceed 4”. The 
performance characteristics of the 
jacketing process are expected to 
meet, and in many cases surpass, the 
required customer standards. Alpha 
Wire Corp., 200 Varick St., New 
York 14. 


Print No. Ins. 126 on Reader Service Card 


Metalized Ceramic Transformer 
Terminals 


A new line of custom fabricated 
metalized ceramic transformer termi- 
nals consists of feed-through and 
standoff types made in both steatite 
and alumina ceramics, glazed or un- 


elazed. A band of metal coated on the 
base of the terminal, or a metal flange, 
reportedly permits the transformer 
manufacturer to hermetic seal the 
component into his transformer case 
by either soft soldering or silver 
brazing methods. Available with sol- 
der lug or threaded bushing for con- 
nection of leads. Voltage range is up 
to 22,500 v. Metalizing Industries 
Inc., 338 Hudson St., Hackensack, 
Nee 
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Epoxy Bushings with Integrated 
Rectifier Filament Transformers 


Integrating the rectifier filament 
transformer into a solid epoxy resin 
body is stated to provide a compact 
standoff bushing with rugged charac- 
eristics and low power losses. Three 
available types of filament  trans- 
formers cover most of the commonly 
used rectifier types. Type CRF-150K 
(illustrated, left) provides a 150 kv 
peak isolation in air or oil. The bush- 
ing is 22” high with an 11” OD. 
It contains a filament transformer 
with a primary designed for 100 to 
135 v 60 cps power and a secondary, 
supplying from 20 v at 32 amp to 
3 v at 32 amp. Type CRF-75K (illus- 
trated, right) provides a 75 kv peak 
isolation in air or oil in a unit 11” 


high x 7” OD max. The filament 
transformer has the same primary 
arrangement but a secondary range 
from 5 v at 7 amp to 2.5 v at 14 amp. 
Similar bushings with special power 
requirements can be produced as 
required. Components for Research 
Inc., 979 Commercial St., Palo Alto, 
Cal. 
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"Teflon” Insulated Transistor Holders 


A new series of Teflon insulated 
holders for transistors, designated as 
TC—300, have been designed for 
three-lead transistors and embody the 
“Press-Fit” technique for fast and 


economical chassis insertions. The 
extra long terminal acts as a heat 
sink reportedly permitting soldering 
of the transistor in place with greatly 
reduced danger of damage to the 
transistor elements. Sealectro Corp., 


139 Hoyt St., Mamaroneck, N.Y. 
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High Temperature Ceramic-to-Metal 
Hermetic Sealing 


High temperature ceramic-to-metal 
hermetic sealing to standard and un- 
usual specifications is available in 


standard materials and configura- 
tions, and also in various alloys and 
unusual shapes and sizes. Device 
Seals Inc., 7235 Radford, North Hol- 
lywood, Cal. 
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Portable Unit for High Voitage 
D-C Insulation Breakdown Tests 


A new high voltage d-c dielectric 
strength tester, the D-C Hypot Jr., 
weighs only 20 lbs and operates from 
110 v a-c. It is designed for produc- 
tion and quality control testing of 
electrical equipment, components, and 
assemblies such as motors, transform- 
ers, cables, bushings, and insulating 
material samples. Operation is vir- 
tually automatic. Three models are 
offered, with output continuously var- 
iable from 0-1500, 0-2500, and 
0-5000 v d-c. The “breakdown” light 


indicates arcing, corona, and insula- 
tion breakdown, while a second light 
indicates when the insulation leakage 
current exceeds a predetermined max- 
imum, adjustable from 300 pa to 3 
ma. Priced from $285. Bulletin 5-1.4 
available. Associated Research Inc., 
3777 W. Belmont Ave., Chicago 18. 
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Lab Oven for Accurate Control 
Of Temperature to 550°F 


New design is said to provide de- 
pendable heat control accuracy up to 
550°F in an electric laboratory oven 
for heat testing and such other uses 
as drying and curing, aging proc- 
esses, and preheating plastic materi- 
als. The model 203-6 oven is built 
so that ovens can be stacked one upon 
another in a floor space of 27” x 22”. 
Other features reported are automatic 
control, a high velocity fan that dif- 
fuses heated air evenly and com- 
pletely through the work chamber, 
safety circuit breaker, and complete 
insulation. Heating system is a low 


THESE ARE SPRAGUE’S TWO OUTSTANDING 
HIGH-TEMPERATURE MAGNET WIRES 


FOR CONTINUOUS OPERATION AT 
HOTTEST SPOT TEMPERATURES 
uP 10 200°C 


FOR CONTINUOUS OPERATION AT 
HOTTEST SPOT TEMPERATURES 
up T0 250°C 


CERAMIC 
INSULATION 


CERAMIC SINGLE-SILICONE 


CERAMIC SINGLE-TEFLON 


CERAMIC 


OVERLAY OVERLAY 


CERAMIC HEAVY-TEFLON 


ENLARGED CROSS-SECTIONS OF CEROC® COPPER MAGNET WIRE 


Sprague offers you a choice of 2 
truly high temperature magnet 
wires: For continuous operation 
at hottest spot temperatures up 
to 200°C (392°F) and up to 
250°C (482°F) for short periods 
of time —depend upon TETROC 
—an all Teflon-insulated wire 
available in both single and 
heavy coatings. 

CEROC is Sprague’s recommen- 
dation for continuous operation 


SPRAGUE ELECTRIC COMPANY 


441 MARSHALL STREET, NORTH ADAMS, MASS. 


at hottest spot temperatures up to 
250°C (482°F) and up to 300°C 
(572°F) for short periods of time. 
Ceroc has a flexible ceramic base 
insulation with either single sili- 
cone or single or heavy Teflon 
overlays. The ceramic base stops 
“cut-through” sometimes found in 
windings of all-fluorocarbon wire. 
Both Tetroc and Ceroc magnet 
wires provide extremely high 
space factors.* * * * * 


FOR COMPLETE DATA 
WRITE FOR ENGINEERING 
BULLETIN 405 (TETROC 
WIRES) 400A (CEROC 
WIRES). 


SPRAGUE 


THE MARK OF RELIABILITY 
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gradient type open coil (1500 watts, 
either 110 v 1/60 a-c or 220 v 1/60 
a-c). Heat up time from room tem- 
perature to 550°F is stated to be 45 
minutes with empty chamber. Des- 
patch Oven Co., 619 S. E. Eighth St., 
Minneapolis 14, Minn. 
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Stripper for Ultra-Fine Wire 


The model 89 TwinCone wire strip- 
ping machine is a bench unit that 
removes film insulations from ultra- 
fine sizes of single conductor wire 
leads by means of a pair of fiber glass 
stripping wheels. Model 89 is particu- 


larly suited for stripping “Formvar” 
insulation from AWG 350 copper 
wire and for stripping enamel in- 
sulation from AWG 3506 Nichrome 
wire. The machine reportedly strips 
wire leads to within 1/16” of com- 
ponent bodies. Carpenter Mfg. Co. 
Incs, PP: 02 ‘Box 217; “Hishbridge 
Road, DeWitt 14 (Syracuse), N.Y. 
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Spray Etcher for Printed Circuits 


New model 400 spray etching ma- 
chine is designed to hold single-sided 
boards horizontally while etchant is 
sprayed vertically with a compound 
oscillatory motion. Line widths of 
0.0005” etched in resolution tests, and 
precision etching of lines 0.002” on 
0.004” 


ease are among features claimed. The 


centers accomplished with 


adjustable rack accommodates board 
sizes up to 20” x 30”. Centre Cir- 
cuits Inc; P.O; Box 165, TOL IN. 
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Atherton St., State College, Pa. 
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Cable with 80 Conductors 


A single combination cable carry- 
ing up to 80 leads has been developed 
for high speed, automatic, electron- 
ically operated elevators which re- 
quire an unusual number of conduc- 
tors for control, lighting, ventilation, 
and communication purposes. This 
single cable eliminates the necessity 
of hanging groups of cables to serve 


many functions and thereby also elim- 
inates the danger of cable entangle- 


a consideration of greatest im- 


ment 
portance in the modernization of old 
elevators with small shaftways. Bul- 
letin available. Boston Insulated Wire 
& Cable Co., 65 Bay St., Boston 25, 
Mass. 
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Improved Water-Based Fluxes 


New, water-based 


fluxes feature instantly soluble and 
Known as 


non-resinous, 
non-charring — residues. 
“Lonco” Organo-Fluxes, 
available in four grades that report- 
edly provide sufficient activity for 


they are 


any job, while holding residues to 
an absolute minimum for the solder- 
ing speed required. Typical applica- 
tions include transistors, diodes, ce- 
ramic parts, magnets, refrigerator 
parts, prong soldering, roller solder- 
ing, terminal boards, connectors, and 
electrical components. London Chem- 
ical Co. Inc., Dept. IN-2, 1535 North 
31st Ave., Melrose Park, Ill. 
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New Automatic Plastic 
Injection Molders 


New plastic injection molding ma- 
chine, the “Mini-matic,” is a fully 
automatic, air-operated machine de- 
signed for production of specialized 
items in all thermoplastics up to 34 
oz. The model 60AM80_ features 
horizontal clamping with molds 6” 
x 514” x 5”, four tie rod construction, 
and normal cycle time of 2 to 4 per 
min. Dry cycles are 480 per hr. Self- 
contained 8-element timer actuates 


valves which control the | 
cycle. All phases of the cycle are. 


solenoid 


adjustable from 0 to 15 secs. Standard 
equipment includes indicating, time- 


proportioning temperature control to 
+1% and a non-drool nozzle with . 
heater band and heat control. New- 
bury Industries Inc., Newbury, Ohio. 
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Non-Destructive Tester for 
Dielectric, Resistance, and Leakage 


New high potential test sets anc 
megohmmeters _ for 
in the electrical/electronic 
equipment manufacturing and quality 
control fields are identified as the 650 
Series. These Megpots are said to 
offer accurate tests for dielectric 
strength, dielectric leakage, insulation 


non-destructive 
testing 


resistance, surface resistance, and 
capacitor leakage. Dielectric strength 
test voltages cover the range from 0 to 
9,000 v a-c or d-c. Insulation resist- 
ance test ranges are from 0.5 megohm 
to 10 million megohms at direct poten- 
tials continuously variable from 10 to 
500 v d-c. Special circuitry is provided 
for the safeguarding of components 
undergoing hipot dielectric strength 
tests. The Megpot tests for dielectric 
leakage through the range from 20 
pa to 3 ma. Component leakage re- 
actance equivalent to .0025 mfd_ re- 
portedly can be tolerated at maxi- 
mum voltage output. The megohm- 


meter is protected against external 


short circuiting and is readily cali- 
brated with a built-in internal stand- 
) ard resistance. Megpot range accura- 
‘cies claimed are 3% for a-c and d-c 
kv, 2% for d-c v, 3% and 5% for 
the megohm scales, and 10% max for 
| leakage current control. General Her- 
| metic Sealing Corp., 99 E. Hawthorne 
Ave., Valley Stream, L. I., N. Y. 
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_Industrial Burner Removes 
Insulation from Armature and Wire 


The 1960 model Grigg G-5662 in. 


| dustrial burner is said to provide a 


} . . 
) fast way to burn off insulation from 
» armatures and copper wiring. The in- 


- tense heat generated is stated to burn 
\ articles without smoke, odor, damaze. 
\ or distortion and to meet strictest air 
pollution regulations. The unit con- 


sists of a burning drum cart and an 


! after burner. It operates on com- 


pressed air and gas—either natural or 
artificial—or on gas alone. Items to 
be burned are loaded in the drum 
and then wheeled into the burner. 
Bulletin 163 available. Grigg Spe- 
cialty Tools, 8103 Marbrisa Ave., 
Huntington Park, Cal. 
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New Tool Speeds Stripping 
Of Polyethylene Insulation 


A new tool for stripping thermo- 
plastic insulation from power trans- 
mission cable is said to enable a line- 
man to strip high-density polyethylene 
insulation from hot-line cable in less 
than 5 min. It will remove 20/64 
inches of insulation from conductor 
sizes No. 6 AWG to 750,000 CM. 
The tool is heated almost to red heat 
and fitted on the end of a fit-on pole 


@COLOR CODED — available 


a silicone resin sleeving 
so flexible you can get if 


in spools or coils! 


@ FLEXIBLE — may be manipulated at all tempera- 


tures, —70° to +500° F. without cracking or 
checking. Dielectric strength remains even when 
sleeving is knotted. 


@ HIGH DIELECTRIC STRENGTH — up to 7000 


Volts, depending on grade. Certified to meet 
government specification MIL-I-3190, latest re- 
vision. 


@ RADIATION RESISTANT - retains nonconduc- 


tive properties under greater-than-average ran- 
dom intensities. 


@ WIDE RANGE OF SIZES —.010” I.D. to 3” 


I.D. Larger sizes possible. 
in 12 brilliant, 
non-fading colors. 


@ CHOICE OF LENGTHS —for the first time, 


continuous lengths up to 5000 feet available, thus 
eliminating waste. 36 inch lengths where pre- 
ferred. 


@ DEPENDABLE, FAST DELIVERY — Immediate 


delivery on standard items from stock . . . 48 
hours for new production. 


VARGLAS 


SILICONE RESIN 


500” 
SLEEVING 


s 


Extremely useful where minia- 
turization increases heat and 
dielectric load on smaller wires, 
Varglas Silicone Resin ‘‘500”’ is 
only one of many sleevings 
made by Varflex for this type 
of service. If you have a special 
insulating problem, call on our 
engineers for modifications of 
existing products, or for de- 
velopmental work to meet 
stringent new requirements. 


@ Send for free test samples. 


SALES CO., INC. 
‘Never Satisfied Until You Are”’ 


Print Ins. 40 on Reader Service Card 


Insulation, August, 1960 


~ 


oo) 


Manufacturers of Electrical Insulating Tubing and Sleeving ® 320 N. Jay St., Rome, N.Y. 


9 


or universal hot-line pole. A modified 
V-shaped blade enables the lineman 
to make a clean circular cut through 
the insulation to the cable at each end 
of the section to be stripped out. 
Blades on either end of the V then 
are used to make linear cuts on oppo- 
site sides of the cable through the 
length of the section to be removed. 
A claw bar on the end of the tool 
is used to snap the loosened insulation 
away from the conductor. The insula- 
tion reportedly is stripped cleanly 
without application of torque or dam- 
age of any kind to the conductor or 
adjacent insulation. (See lower left 
portion each photo.) The stripping 
tool is 12” long, weighs about 3 lbs, 
and is made of copper-tin-nickel alloy. 
It comes with an asbestos handling 
glove and will sell at about $20. Bro- 
chure available. Hendrix Wire and 
Cable Corp., Milford, N.H. 
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Laboratory Model Resin Fluidizer 

A new “Miccron” research model 
fluidizer is designed for research and 
development work on the application 
of plastic resins by the fluidized bed 
process. A gallon of resin is said to 
be more than enough to obtain dip 
depth in the fluidizer. Rugged and 


ePID 
MICCRS 


WICCRON RESIN FLUIDS 


Rscotactoros BF is : 
ICHIGAR CHROME & cpp 


DER, ROCHHGAM 
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simple in construction, “Plexiglas” 
cylinder 534” in diameter is divided 
into an operating section and a 
plenum chamber by a special diffusion 
plate. Height is 10°94”; operating 
depth is 734”. Michigan Chrome and 
Chemical Co., 8615 Grinnell Ave., 
Detroit 3, Mich. 
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High Voltage Sets for Insulation 
Breakdown and Leakage Tests 

A new line of high voltage a-c test 
sets in deluxe console cabinets offer 
test potentials to 150 kv for a-c insula- 
tion breakdown and leakage current 
tests of large rotating equipment, line 
materials, short lengths of cable, and 
insulating materials. Models are avail- 


able with maximum outputs of 30 kv, 
90 kv, and 75 kv, with ratings of 1, 2, 
and 5 kva. Features are incorporated 
to ensure safety. Bulletin 4-10.25 
available. Associated Research Inc., 
3777 Belmont Ave., Chicago 18. 


Print No. Ins. 142 on Reader Service Card 


Wide-Range Impedance Bridge 


A new general-purpose impedance 
bridge, model 385, is designed to pro- 
vide the broad range of measurements 
encountered in engineering labora- 
tories, and is expected to find wide 
application in production test instal- 
lations, repair and calibration facili- 
ties, and quality control departments. 
Portable, self-contained, and direct- 
reading, the instrument functions as 
a Wheatstone bridge (a-c or d-c) 
with a range of 0O—l megohm; a 
modified Wheatstone capacitance 
bridge (including D or DQ) with a 
range 0—100 pfd, dissipation factor 
O—1.0; or a Maxwell or Hay in- 
ductance bridge (including Q or DQ) 
with a range of 0—100 henries. Inter- 
nal facilities are provided for all the 
above tests at 1 ke and at d-c (re- 


sistance only). Externally generate¢ 
test signals from 60 cps—l0 ke, a 
well as external d-c, can also be intr 
duced. Bulletin 300059 available. The 
Winslow Co., 701 Lehigh Ave., Union 
No | 
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200,000 Volt D-C Voltmeter 
A 200,000 volt d-c voltmeter fea: 


tures two piece construction for re; 
mote metering, a convenient direc: 
reading linear scale, rugged construc 
tion, conservatively rated components 
safe operation, low drain, and reversi 
ble polarity. Composed of a high-voit 
age multiplier resistor in a tall “Bake 
lite” tube and an indicating instru: 
ment in a small metal cabinet a! 
ground potential, model M200DC 
kilovoltmeter has an input resistance 
of 2,000 megohms and will take a 


overload of 150%. A large corona: 
shield minimizes corona, and a neon 
gap overvoltage circuit protects the 
indicating instrument. Peschel Elec- 
tronics Inc., Towners, Patterson, N.Y. 
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New Spray Equipment Cleans 
900 Components per Hour | 
High-velocity spray-cleaning equip-. 
ment, model RT-R-13-5, is stated to) 
clean precision components at the: 
rate of 900 parts per hour. Com-. 
ponents are securely mounted around! 
the periphery of a rotary turntable: 
and automatically indexed to sue-. 


cessive high-velocity spray-clean oper- 
ations. Fractionally distilled solvent 
is combined with heated and filtered 
air and directed against all areas. Oil, 
grease, silicone lubricants, rosin flux, 


fingerprints, lapping compounds, and 
other soluble and insoluble contami- 
nants are reportedly safely and eco- 
nomically removed in seconds. An 
integral ventilation system exhausts 
all vapors during the cleaning proc- 
ess. Cobehn Inc., Passaic Ave., Cald- 
well, N.J. 
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Automatic Coil Winder Loads, 
Winds, Cements, Bakes, and Unloads 


The new “Blu-Red” 
winding machine will wind radio, TV, 
and communication type coils without 


automatic 


human assistance. The only manual 
operations required of the attendant 
are that hoppers be kept filled with 
cores, and that wire spools be changed 
when their supply is exhausted. In 
operation, model KWA-58 coil wind- 
ers will automatically: 1) start when 
melting temperature of wax or other 


cementing agent is reached, 2) re- 
move coil forms from the hopper- 
sorter and load them on a four sta- 
tion turret-type arbor, 3) anchor, 
wind, hot-wax, and cut off coil wire, 
4) bake, and 5) unload the finished 
coil. Should the machine run out of 
material, or the wire break or run out, 
or if the temperature of the cementing 
agent falls below preset levels, the 
machine will automatically stop. Set- 
tings of coil width, crossover rate, and 


TURBOPOWER‘= > NI 


ORE AMPERE 
SED 


>= 


CONVENTIONAL 


COIL TURBOPOWER¢* 


COIL 


oe WOULD YOU USE FOR 


TACTORS, RELA 
ENOIDS? NSiOR 


— CONVENTIONAL 
OR 
TURBOPOWER: ————> 


SPECIFICATIONS 


SPECIFICATIONS 


NO. OF TURNS: 
5400 


NO. OF TURNS: 
6500 


WIRE SIZE: 38 WIRE SIZ/Es03'7 


RESISTANCE: 
6252 


RESISTANCE: 
625 Q 


BOBBIN MATERIAL: 
NYLON 


BOBBIN MATERIAL: 
MYLAR 


TEMPERATURE: 
(NON-GASSING) 
105°C 


SEND _US YOUR SPECIFICATIONS 
FOR FAST, EFFICIENT SERVICE ON 
TURBOPOWER: COILS. 


REMEMBER — TURBOPOWER*« 


TEMPERATURE: 
(NON-GASSING) 
155iiG 


DIMENSIONS: CONSTRUCTION AND TECHNIQUES 
Nes CONtaT” HAVE MADE POSSIBLE TURBOPOWER: BE Ne coc 
0.0. 0.497" 1000°F HI TEMPERATURE COILS. ane Sata: 

eee FOR FREE BROCHURE USE La 0.289% 
NUMBER BELOW. 


SEE US AT WESCON-BOOTH 461 
TUR-BO JET PRODUCTS CO., INC. 


424 SOUTH SAN GABRIEL BLVD. SAN GABRIEL, CALIFORNIA 
CUMBERLAND 3-5191 
*Patents Applied For 
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Crocker, Burbank | Electrical 
PAPERS 


CAPACITOR TISSUES ; 
Wide range of grades from low to high density, high uniformity, 
reliable high dielectric strength. Ali tissue made with deionized 
water to assure purity and low power factor. 


CABLE INSULATING PAPERS 
Large production capacity assures a wide selection of grades and 
thicknesses from .003” to .0095”’. Supplied in jumbo rolls or slit pads. 


MAJOR INSULATION PAPER 
High quality board combining electrical purity with exceptional 
strength. For use in transformers, motors and capacitors. Available 
in thicknesses from .005” to .020". 


SATURATING KRAFT PAPERS 
Several varieties are available for resin impregnation in widths up 
to 185” for oil filled transformers and high voltage bushings. 


COATED PAPERS 
A broad range of both coated and impregnated papers is produced 
for electrical work. We are constantly developing new paper prod- 
ucts for these applications. 


Write Dept. 5 Industrial Papers Division 


Crocker, Burbank Faperw Inc. 
FITCHBURG, MASSACHUSETTS 


5 ELECTRICAL e CABLE INSULATING ® MAJOR INSULATING ¢ SATURATING KRAFT 
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progression are stated to be quickly 
and easily made from outside the ma- 
chine, without calculation. Enameled 
wire, cemented as wound, may be 
used. Associated American, 750 St. 
Ann’s Ave., New York 56. 
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New Probes for Non-Destructive Tests 
Of Insulating Materials 


New probes for use with the model 
168, D-K analyzer allow non-destruc- 
tive examination of many finished 
parts made of glass reinforced plastics 
and other insulating materials. The 
D-K analyzer is a direct reading in- 
strument which measures the dielec- 
tric constant and dissipation factor 
of insulating materials. Since the 
probe can be placed directly on the 
surface of the part being tested, there 
is no need for sample preparation. 
This arrangement also facilitates rapid 
uniformity checks on large structures 
and sheets of insulating materials. 
The D-K analyzer is normally sup- 
plied with a probe for use with solid 
insulating materials. A liquid probe is 
also available for measurements on 


insulating oils, liquid resins, and 


many other non-conductive organic 
liquids. Delsen Corp., 719 W. Broad- 
way, Glendale 4, Cal. 
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Improved Wheatstone Bridge 


An improved model of the series 
301 Wheatstone bridge is designed 
for outdoor use in environmental ex- 
tremes and for portability. Housed in 
a waterproof aluminum case with re- 
movable cover and carrying strap, 
approxi- 


the instrument measures 


mately 6” x 7” x 9” and weighs less 
than 9 lbs, including batteries. The 
instrument performs every routine 
bridge and loop test, including Wheat- 
capacitance 


stone resistance 


tests; and Varley, Murray, Hillearn, 


tests; 


and Fither loop tests in addition to 
applications as a ratio or resistance 
box. It is said to have an accuracy of 


+0.10% +0.01 ohm. Bulletin WI 


40569-1 available. ‘I'he Winslow Co.,, 
701 Lehigh Ave., Union, N.J. 
Print No. Ins. 148 on Reader Service Card| 
Rapid Hot-Cold Cycle Testing Unit 
- A new compact temperature cham-), 
ber for rapid hot-cold cycle testing of 
electronic devices and components is 
reported to automatically change tem.) 


‘4 


i a | 
perature by up to 500°F in less than 
5 min. The test chamber has a dy- 
namic, thermocouple type controi, 
with a special meter-relay circuit to’ 


maintain temperature stability withia 
+1%°F throughout the unit’s —100°® 
through 500°F range. The chamber 
provides a 10” x 7” x 7” test volume, 
is cooled by liquid CO2, and weighs: 
less than 50 Ibs. Delta Designs Inc..} 
7460 Girard Ave., La Jolla, Cal. 
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EXPANDED 
TEFLON TUBING 


THAT SHRINKS TO 
FORM A TIGHT FIT! 


IT IS USED: 


To encase irregular shapes 
To protect electrical components 


To obtain tight fits over rollers and machined parts 
To join chemical tubes and metal fittings, etc. 


PF Teflon-TFE tubing, which has been expanded mechan- 
ically, will recover the original dimensions promptly and 
clamp tightly to the inserted object when heat is applied. 


This new PF tubing: 


chemical properties of Teflon 


¢ is available in all popular sizes, in both thin and 
standard walls, in 11 basic colors, printed and cut to 


the lengths you require 
can be made cementable 


This new Teflon tubing will fit your critical 
requirements. Get complete details today. 


Write, wire or call. 


PENNSYLVANIA FLUOROCARBON CO., INC. 


1115 N. 38TH STREET, PHILADELPHIA 4, PA. 
PHONE: EVergreen 6-0603 TWX: PH 252 


*Du Pont Reg. T.M. 
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all 


your 


needs 


centrally 


insulation 


ELECTRICAL e e 
insutation] located for quick service | 


J. J. Glenn and Company 
605 West Washington Blvd., Chicago 6, Ill. 


135 Westbrook Road, Dayton, O. 


Bi-Seal Tapes 

Coil Winding Machines 

Cotton Tapes and Webbings 

Cotton Sleevings 

Commutators 

Cuffed Insulating Papers 

Extruded Plastic Tubings 

Fiberglas Tapes, Cords and Sleevings } 

Friction and Rubber Tapes 

Insulating Varnishes and Compounds || 

Low-Pressure Laminates 

Magnet Wire 

Mica—Built-up and Raw 

Motor Enamels 

Pressure Sensitive Tapes 

Safe-T-Seal 

Silicone Rubber Fiberglas Tubings 

Silicone Wedges 

Silicone Varnish and Grease 

Teflon Tape 

Undercutting Machines and Saws 

Varnished Sleevings and Tubings— 
Cotton, fiberglas and rayon 

Varnished Cambric, Paper and Tapes 

Vinyl Fiberglas Tubings and Sleevings 

Vinyl Tape 

Wire Brushes 


You'll Want the ¥ 
Handy New Glenn} 
Reference Folder) 
STate 2-9669 for Your File—| 


CRestview 5-3354 Write Today! | 


7915 N. Boyd Way, Milwaukee, Wis. 


FLagstone 2-7262 
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All catalogs, bulletins, and other 
literature or sample cards described 
are available free of charge. To obtain 
your free copies, just print the item 
number on the Reader Service Card 
on the back cover. Fill out and mail 


the card—no postage is required. 


Insulation immediately forwards your 
requests to the companies concerned 
so that literature can be sent to you 


promptly. 
: 


Booklet on Electrical Tape Tips 
‘For Savings and Service 


A new booklet, “Useful Tips For 


Top Savings And Service,” covers 


24 specific tape jobs, from protecting 
electrician’s tools to use of color-coded 
tapes to speed mass assembly of elec- 
‘trical components and products. The 
easy-to-read, clearly illustrated book- 
let also contains product information 
said to help in the selection of the 
most practical tape for any job. 12 
pages. Johns-Manville, Dutch Brand 
Div., 7800 S. Woodlawn Ave., Chi- 
cago 19, Ill. 


Print No. Ins. 201 on Reader Service Card 


Booklet on Two Fast Curing 
Phenolic Molding Materials 


Two new “Bakelite” phenolic mold- 
ing materials with fast cure times and 
wide molding latitudes are described 
in molding technical release No. 40. 
One is a dust and fines free material 
designed for fast powder automatic 
molding, either cold or RF preheated. 
The other is supplied in Stokes granu- 
lation for plunger molding with high 
frequency preheat. Electrical and 
physical properties are listed and 
curves for minimum cure in plunger 
molding, preheating rate, range of 
plunger mold fill out, minimum blister 
free time, and rigidity at discharge 
from mold are included. 7 pages. 
Union Carbide Plastics Co., 30 East 
42nd St., New York 17. 
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Laminated Plastic Fabrication Brochure 


A new two-color brochure describes 


extensive facilities for fabricating 


New Literature 


thermosetting laminated plastics. The 
brochure gives eight specific reasons, 
plus additional information, for using 
the fabricating facilities. 8 pages. 
Synthane Corp., Oaks, Pa. 
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High Density Polyethylene Uses, Prop- 
erties, and Design Factors Brochure 


Wide range of potential applica- 
tions for high density polyethylene is 
illustrated by means of photographs 
of 101 of many commercially success- 
ful applications including wire insula- 
tion, television yoke, tube socket, in- 
sulated fittings, conductor spacer, and 
others. A brief description of the 
finished article and its method of 
fabrication accompanies each photo- 
graph. Complete physical, electrical, 
and chemical properties are tabulated. 
Also of interest is a section on design 
considerations such as section thick- 
nesses, fillet radii, ribs, bosses, part- 
ing lines, undercuts, inserts, toler- 
ances, decorating, and marking. 20 
pages. W. R. Grace & Co., Polymer 
Chemicals Div., 225 Allwood Rd., 
Clifton, N. J. 
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Brochure Describes Silicone 
Uses in Electrical Appliances 


How silicones aid electrical appli- 
ance design, performance, and manu- 
facture is the subject of a new bro- 
chure. Titled “Extra Edge for Extra 
Sales,” the comprehensive report de- 
scribes practically all known appli- 
ance uses for silicone rubber, paints, 
fluids, lubricants, and electrical in- 
sulation. Photos, graphs, and tables 
illustrate how silicones aid in pro- 
viding long maintenance-free service 
by improving mechanical dependa- 
bility and electrical reliability. 8 
pages. Dow Corning Corp., Midland, 
Mich. 
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Insulating Channel and 
Angle Stock Folder 


Folder gives engineering dimen- 
sions and suggested applications for 


@ ELIMINATE 
DELAYS! 


@ KEEP YOUR OPERATING 
COSTS WHERE 
THEY SHOULD BE! 


PORTABLE 
40-POUND 
BENCH MODEL 106 


Here is a speedy, economical 

2 or 3-dimensional engraver used 
by thousands of dollar-conscious companies. It 
features 5 positive, accurate pantographic ratios; 
ball bearing spindle with 3 speeds up to 14,000 
rpm. Is supplied with one copy carrier that accepts 
all standard master type sizes. Will actually work 
up to 10” by any width, Height of pantograph and 
position of cutter are continuously adjustable. 


You Make 
Your Own 
Engraved 
Nameplates! 


MODEL D-2 HEAVY-DUTY 
2-DIMENSIONAL 


Pantograph for milling, drilling 
and engraving. 


» Vertical adjustment of copy 
table automatic with Panto- 
graph Features. unobstructed 
on 3 sides to take large work; 
micrometer adjustment for 
depth of cut; ball bearing 
construction throughout; spin- 
dle speeds up to 26,000 rpm 
for engraving or machining; 


vertical range over 10”; ratios 
2 to 1 to infinity — master 
copy area 26” x 10”. 


NEW 


MODEL D2-201 
PNEUMATIC 
ATTACHMENT 


for use with Model D2 Pantograph Engraver 
to rapidly drill holes in printed circuits by trac- 
ing templates. Drills as many as 100 holes per 
minute. Equipped with foot switch; spindle 
air cylinder; regulating valve and pressure 
gauge; filter and oiler. It’s ready to use as 
soon as it’s attached to an air compressor 


~ GREEN INSTRUMENT 
COMPANY, INC. 


Dept. I, 295 Vassar St., 
Cambridge 39, Mass. Tel. ELiot 4-2989 
Print Ins. 45 on Reader Service Card 
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COORS STANDARD 
TERMINAL INSULATORS 


Fast, off-the-shelf delivery... 
low price 

Coors standard terminal insulators 
are regular stock items, available for 
immediate shipping. They are manu- 
factured on a regular production basis, 
resulting in low manufacturing costs— 
and low prices. 


Coors Terminal Insulators give 
you these important benefits: 


1. High dielectric strength. 2. Excel- 
lent surface resistivity. 3. Great physi- 
cal strength. 4. Permanent dimensional 
stability. 5. Extreme hardness. 6. Re- 
sistance to high temperatures. 7. High 
temperature subsequent brazes. 8. High 
thermal shock resistance. 9. Vacuum 
tight metal-ceramic assemblies. 


Coors Offers Complete Ceramic 
Engineering Service. 

Need special terminal insulators or 
metalized assemblies? A Coors Field 
Engineer is near you to give you cer- 
amic design help. Call him today—or 
write for complete Technical Data 
Sheets on Coors Ceramic and facilities. 

REGIONAL SALES MANAGERS 


WW CSE COGS Diese itncivirtenrcvens William S. Smith, Jr. 
EM 6-8129— Redwood City, Calif. 
WAT AWS ra cevsescsu sea tsseess vestesessniets John E. Marozeck 


FR 2-7100—Chicago, Il. 


CCL GT rrernaercsncsmteiasirescptseccsiscnees oe Donald Dobbins 
GL 4-9638— Canton, Ohio 
East Coast...... ..John J. McManus 


96— Manhasset, N.Y. 


...Warren G. McDonald 
)663 — Schenectady, N. Y. 


New England.. 


MI OULAW CSU, csctsnccesersere astuesecetacssor Kenneth R. Lundy 
DA 7-5716— Dallas, Texas 
WOULHW ES Pavinvecsseassntiercusoess cies William H. Ramsey 


UN 4-6369— Houston, Texas 


Coos 


COORS PORCELAIN 
COMPANY 


600 Ninth Street, Golden, Colorado 
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10 sizes of insulating channel and 
angle stock. The folder describes how 
the high strength fiber glass rein- 
forced polyester shapes may be used 
as inexpensive replacements for stand- 
off insulators, wood members, and 
insulating metallic members. It illus- 
strates how the shapes can serve as 
bus supports, enclosures, barrier ends, 
cable insulating — offsets, 
corner raceways, 
stiffening bars, etc. Complete dimen- 
sions, specifications, and prices are 
included. 6 pages. The Glastic Corp., 
4321 Glenridge Rd., Cleveland 21, 
Ohio. 
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supports, 


structures, wire 


Booklet on High Temperature Epoxy 
Adhesives and Potting Compounds 


A new booklet describes five high 
temperature epoxy resin formulations 
said to be suitable for long-time serv- 
ice in the 450-500°F (232-260°C) 
range. Two of the formulations are 
potting compounds and three are ad- 
hesives. Advantages and disadvan- 
tages are discussed. Sixteen success- 
ful field applications are listed as 
representative. The adhesive charac- 
teristics are fully described and chem- 
ical resistance, electrical properties 
from room temperature to 600°F, 
complete physical properties of the 
cured systems, and handling charac- 
teristics are given. 8 pages. The 
Epoxylite Corp: P. O. Box 3397; 
South El Monte, Cal. 
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Bulletin on Small Coil Bobbins 


bobbins 
available from stock and to specifica- 
tion are described in bulletin No. 
3003. Detailed information on the 


Precision - molded coil 


engineering properties of the thermo- 
plastics used—nylon, “Delrin,” “Kel- 
F,”’ and “Genetron”—and a special 
table on the electrical characteristics 
of nylon are included. 2 pages. Gries 
Reproducer Corp., 400 Beechwood 
Ave., New Rochelle, N.Y. 
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Comprehensive Manual on 
Plastic Extrusions 


A comprehensive manual dealing 
exclusively with custom extrusions in- 
cludes several articles dealing with 


the design and application of extru- 


sions, information about facilities: 


available, up-to-date property tables, 


— 


short descriptions of materials, and 
over 700 cross-sectional diagrams of 
extruded moldings. Available free by) 
letterhead request only, to designers, 
engineers, and executives. 72 pages. 
Write to Dept. IN, Anchor Plastics} 
Co., 36-36 36th St., Long Island City 
GINGY: 


Pocket-Size Acrylic Plastics Handbook 


Pocket-size handbook titled, “Fab- 
rication of Plexiglas,” has been re- 
issued. Written in “How to. . .”) 
form, with an easy-to-read format, the 


handbook counsels users on how to} 
design for the acrylic, and how to 
form, cement, machine, finish, clean, 
maintain, and anneal it. It concludes: 
with a guide to sources of supply for 
special fabricating equipment and) 
materials. 34 pages. Commercial Plax 
tics and Supply Corp., 628-30 Broad- 
way, New York City. 
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Folder on Modified "Teflon" Parts 


Fold-out brochure describes ad- 
vantages of electrical and other partss 
made of “Fluorosint” TFE, a fluoro- 
carbon base composition with other 
constituents added to provide im- 
proved mechanical and thermal prop- 
erties while maintaining TFE’s elec- 
trical and chemical characteristics. 
Sintered forms and mill sizes avail-: 
able are also listed and some parts: 
are illustrated. 4 pages. Halex Corp... 
2120 Fairmont Ave., Reading, Pa. 
Print No. Ins. 210 on Reader Service Card 


Electrical Tape Case History 


A concise, easy-to-read _ booklet 
gives valuable facts on the use of 
electrical tapes by Delta Air Lines. It! 
shows how Delta was helped by utiliz-- 
ing the combination of protective: 
properties in electrical tapes needed 
for trouble-free electrical line service: 
in new DC-8 Jetliners. Johns-Manville, | 
Dutch Brand Div., 7800 S. Wood-- 
lawn Ave., Chicago 19. 
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Brochure on Large Polyolefin Moldings 


New brochure provides a compre-- 
hensive analysis of large polyolefin: 


‘moldings used for neutron modera- 
tion and shielding, for product proto- 
types, and for original equipment 
‘components. Three polyolefin types 
are covered: branch-type polyethyl- 
ene, linear-type polyethylene, and 
polypropylene. Prices, detailed spec- 
‘ifications, typical applications, and 
numerous illustrations are included. 
4 pages. American Agile Corp., P. O. 
Box 168, Bedford, Ohio. 
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( 


Engineering Data Chart of 
Thermosetting Laminated Materials 


i 
- An engineering data chart of ther- 


mosetting laminated materials for use 
in the electronic, aircraft, missile, and 
‘related fields shows principal grades 
and properties, with illustrations of a 


variety of fabricated component parts 
and sub-assemblies. The chart lists 
“mechanical, electrical, physical, and 
thermal properties for each of the 
base material and resin; 


laminates, 
-and the general characteristics and 
applications. NEMA tolerances for 
laminated sheet materials in standard 
thicknesses are also given. 4 pages. 
-Comco Plastics Inc., 98-34 Jamaica 
Ave., Richmond Hill 18, N.Y. 
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Complete Magnet Wire Catalog/Manual 


New catalog WC-8289 covering a 
complete line of magnet wires includes 
full product descriptions with dimen- 
sional data and application informa- 
tion. A specially prepared guide is 
designed to give the design engineer 
a quick method of making pre- 
liminary selection of wires according 
to insulation and other requirements. 
It covers wire with such insulations as 
“Formex,” ‘‘Alkenex,” polyurethane, 
cotton, nylon, “Teflon,” glass fiber, 
“Dacron” glass, asbestos, self-bond- 
ing, solderable, and others which are 
combinations of these  insulations. 
Nomograms are included for comput- 
ing cross-sectional areas, resistance, 
and weight of rectangular conductors, 
together with useful information on 

-yarnish properties, types and applica- 
tion, and radiation effects. 52 pages. 
Wire and Cable Dept., Chemical and 
Metallurgical Div., General Electric 
Co., Bridgeport 2, Conn. 
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Wire and Cable Catalog 


New product catalog contains up- 
to-date engineering information on 
wire and cable. A self-reading code 
numbering system simplifies the iden- 
tification of insulated wire and cable 
constructions. Tensolite Insulated 
Wire Co. Inc., West Main St., Tarry- 
town, N. Y. 
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“Teflon'’ Wire and Cable Brochure 


A new brochure, DM-S-6001, gives 
specification details on Teflon-insu- 
lated hook-up wire for internal wir- 
ing of meters, panels, electrical and 
elecironic equipment, and data on 
Teflon cable for high frequency equip- 
ment and radio-frequency transmis- 
sion lines such as those employed in 
radar and communications systems. 
The folder supplies tabular informa- 
tion for rapid selection from a variety 
of components and_ configurations 
with class H Teflon jacketing capable 
of a working range of —90°C to 
260°C. Conductor for the hook-up 
wire, conductor insulation, and many 
types of custom-designed cable items 
in continuous production are also de- 
scribed. 4 pages. Sequoia Wire & 
Cable Co., 2201 Bay Rd., Redwood 
City, Cal. 
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Catalog of "Teflon’-Insulated 
Terminals and Jacks 


New catalog features over 100 dif- 
ferent Teflon-insulated terminals and 
jacks. Standard, miniature, and sub- 
miniature units in 10 standard colors 
and many types are listed. Hiram 
Jones Electronics, 2313 W. Olive, Bur- 
bank, Cal. 
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Zippertubing Data 


New brochure discusses and _illus- 
trates different types of Zippertubing 
coustructions for harnessing and 
cabling, outlines advantages, and de- 
scribes accessories. A chart of the dif- 
ferent types available lists the basic 
ordering code for each, material, zip- 
per type, construction, wall thickness, 
colors, MIL specs, temperature range, 
general comments, and whether it is 
flame and/or fungus resistant. The 
brochure also describes a machine for 
making cable with Zippertubing and 


SAFE! SIMPLE! 
ACCURATE! 


BREAKDOWN 


TESTERS 


Complete line of units designed for test- 
ing in accordance with ASTM D-149 and Federal 
Spec. LP-406, Method 4031, used for determina- 
tion of dielectric strength and breakdown voltage 
safely, simply and accurately in the laboratory or 
on the production line. 


FEATURES 


Completely self-contained 

Automatic rate of voltage rise 

Plug-in test electrodes 

Retention of voltmeter reading after break- 
down 

Dual range units available ion maximum ver- 
satility, up to six voltmeter ranges 


In addition to the standard models noted below, 
special models incorporating higher output ratings 
and a number of metering systems including pri- 
mary metering, direct secondary metering, and 
digital output with recording can be provided. 


SINGLE DUAL 
PA-5-152 PA-5-255 PA-5-502/102 
PA-5-155 PA-5-502 PA-5-252/052 
PA-5-252 PA-5-505 PA-50-1005/205 


PA-50-1005 
ARC RESISTANCE TESTER 


Used for measuring the abil- 
ity of insulating material to 
withstand high-voltage low- 
current arcs. Supplied in 
conformance with ASTM 
D-495 and Federal Spec. LP- 
406 Method 4011.2. Simpli- 
fied operation includes auto- 
matic stepping and timing, 
and improved electrode 
holder. Operable by unskilled 
personnel, 


Complete catalog of Elec- 
trical Test Equipment 
available on request. 


InduStrial 


a Industrial 
Instruments:| Ingtrume nts inc. 
89 Commerce Road, Cedar Grove, Essex County. WN. J. 
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Here's sure protection 
against flashback 


on switches, 
circuit-breakers, 
controls, etc. 


Sauereisen Insa-Lute Adhesive Cement 
No. 1 provides a ceramic-like coating that 
insulates electricity and withstands ther- 
mal shock. Easily applied by brushing 
or spraying. Hundreds of other uses. 


Ask for Data Sheets. 


SPECIAL TRIAL ORDER $44.40 


for making tests under your own conditions 


Gallon Can 


Sauereisen Cements Co. 
Pittsburgh 15, Pa. 


SAUEREISEN 


Insa-Lute 


CEMENT: No. 1 
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LOOKING FOR AN 
ACID-ALKALI-SOLVENT 
RESISTANT RESIN? 


- - . a multi-purpose multi-polymer 
two-part system 80% resin solids. It 
flows readily, air cures, can be applied 
to any desired thickness. Particularly 
adapted to circuit boards or as a pot- 
ting or encapsulating material. 


WASSCOSItY Ane aaeee 400 poises at 25°C 


Taber Abrasion....1000 cycles per mil 
1000 grams CS-17 wheel 


Tensile Shear...... 3000 psi at ambient 
Water Absorption. .2.5% at 212°F. 2 hrs. 


Dielectric Constant....... 3.2 60 cycles 
ambient 


Dielectric Strength. ...2000V per mil 60 
cycles ambient 


Temp. Range.......... —60°F. to 250°F. 
Pomlitera. cco. cee ee 6 hours 


PT-412 can be removed without car- 
bonizing if soldering iron repairs are 
required. Want more information— 
Poe ota sheets for your files? 
lease write... 

PRODUCT TECHNIQUES INC. 

Problem-Solving Specialists 

511 EAST 87TH PLACE 
LOS ANGELES 3, CALIFORNIA 
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cabling accessories. 4 pages. The Zip- 
pertubing Co., 752 S. San Pedro St., 
Los Angeles 14. 
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Seal and Fastener Catalog 


New catalog (No. 359A) describes 
and illustrates a complete line of high 
pressure, vibration resistant switch 
seals, boots, connectors, and fasten- 
ers. Applications are discussed and 
the U.S. Coast Guard Waterproof 
Standards are given. 16 pages. A.P.M. 
Corp., 252 Hawthorne Ave., Yonkers, 
INaYe 
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Catalog of Sub-miniature 
"Teflon" Terminals 


New catalog (No. T110) of Teflon- 
insulated standoffs, feed throughs, 
jacks, and plugs for HF, UHF, and 
VHF circuitry provides easy access to 
engineering and technical data such 
as voltage and capacitance MM-FD 
ratings. Catalog is designed with both 
purchasing agents and engineers in 
mind. 18 pages. Tri-Point Plastics 
Inc., 175 I. U. Willets Rd., Albertson, 
Leleney, 


Print No. Ins. 220 on Reader Service Card 


Data Sheets on "Teflon" Wire, 
Ribbon Cable, and Bonding Agent 


New data sheets give general de- 
scriptions and backgrounds, list prop- 
erties, and discuss standard and spe- 
cial constructions of corrosion resist- 
ant, abrasion resistant, and low den- 
sity types of Teflon insulations on wire 
and ribbon cable. Construction details 
of different sizes of the insulated wire 
and cable are given. One sheet also 
covers a treatment for making Teflon 
bondable. 11 pages. W. L. Gore & 
Associates Inc., 487 Paper Mill Rd., 
Newark, Del. 
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Catalog of Electronic Jacks, 
Plugs, Connectors, Adapters, etc. 


New catalog lists engineering data 
on electronic components such as min- 
iature jacks, phono jacks, pin-jacks 
and plugs, banana jacks and plugs, 
microphone connectors, adapters, test 
leads, binding posts, hardware, etc. 
Zoron Inc., 612 W. Monroe St., Chi- 
cago 6. 

Print No. Ins. 222 on Reader Service Card 


Booklet on Wire Stripping 
Machines and Wheels 


New booklet gives all specifications\ 
prices, and ordering information or 
a line of power-driven wire stripping 
machines and wire stripping wheels} 
for magnet wire, film insulated wire} 
PVC wire, “Teflon” wire, jacketecd 
wire, coaxial cable, and other wire¢ 
and cables. 8 pages. Carpenter Manu} 
facturing Co. Inc., P. O. Box 217] 
DeWitt 14, N.Y. 1 
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Resins Chart 


Revised standard resins wall-size 
chart covers physical and electrical 
properties as well as interesting fea 
tures and uses of epoxy, polystyrene. 
polyester, and ceramic materials forgy 
encapsulation, casting, impregnating§ 
coating, sealing, cementing, etc. Emer: 


son & Cuming Inc., Canton, Mass. 
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Coaxial Connector Catalog 


Complete technical data on the 
TNC series of coaxial connectors is 
contained in a new catalog. A fune- 
tional diagram that illustrates the 
types and flow of connectors by 
various cable sizes is featured. Alsoq) 
included is a comprehensive presen+ 
tation on calibrated reliability wit 
accompanying graphs. 12 pages. Kings 
Electronics Co. Inc., 38 Marbledaled 
Rd., Tuckahoe 7, N.Y. | 
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Pamphlet on Ceramic Insulated Wire 
For High Temperatures, Nuclear Uses 


Ceramic insulated wire for use ini} 
high temperature and nuclear appli-)) 
cations is discussed in a new pam. 
phlet. Many of the pitfalls that must 
be avoided if components are to oper-|, 
ate successfully at 800° to 1200°F: 
(427° to 649°C) are outlined. Sepa-} 
rate sections are devoted to the physi-} 
cal and electrical properties of the in-} 
sulation; and_ potting, 
sealing, and termination. Information 
on potting cements which can be used 
compatibly with ceramic wire is in-|) 
cluded. 19 pages. Secon Metals Corp.,| 
7 Intervale St., White Plains, N.Y. 
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conductors; 


New Marker and Sign Catalog 


‘A new catalog provides completed, 


nformation on electrical and pipe 
markers, safety and_ identification 
signs, numerals, and letters printed 
mn waterproof vinyl cloth furnished 
m quick-release dispensing cards and 
backed with an instant-stick adhesive. 
The non-conductive electrical markers 
are listed in three styles. 24 pages. 
North Shore Nameplate, a division of 
Anodyne Inc., 214-27 Northern Blvd., 
Bayside 61, N.Y. 
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Brochure on Coaxial Cable 


New brochure illustrates and de- 
scribes complicated shapes and con- 
figurations of aluminum sheathed air 
dielectric coaxial cable for use in 
spacecraft, radar, electronics, and the 
communication 


industry. Data on 
sizes and lengths, connectors, test fa- 
cilities, and applications is also pro- 
vided. 4 pages. American Tube Bend- 
ing Co., Electronics Div., P. O. Box 
1841, 5 Lawrence St., New Haven 8, 
Conn. 
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“Manual on Electro-Sealing 


New manual AA details basic steps 
‘and applications for electro-sealing, a 
‘process of hermetically sealing elec- 
trical, electronic, and mechanical com- 
‘ponents and assemblies. Electro-Seal 
Corp., 946A North Ave., Des Plaines, 
Ill. 
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Folder on Industrial X-ray Unit 


New folder describes a compact 
industrial x-ray unit for inspecting the 
grain structures of plastics and many 
other materials and the internal mo- 
tion of covered or sealed mechanisms 
and parts. 2 pages. Universal X-Ray 
Products Inc., 1140 N. Western Ave., 
Chicago, 22. 
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Infrared Sections Catalog 


New infrared sections catalog 103 
gives ful! information on low-cost in- 
frared do-it-yourself oven components 
incorporating G-30 type infrared 
lamps. Advantages, assembly, and 
heat control are discussed. 2 pages. 
Fostoria Corp., Infrared Div., Dept. 
45, Fostoria, Ohio. 
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Slamping Cuts Cost 
Of Insulation Parts 


Punching blank space barriers 
from ‘“Taylorite” vulcanized fibre 
sheet (Taylor Fibre Co.), rather than 
by molding, dropped tooling costs 
from an estimated $1500 
cavity mold) to $300 (punching 
dies) for Walker Electrical Co., At- 
lanta, Ga., an I-T-E Circuit Breaker 
Co. subsidiary. Walker uses the 
punched and assembled barriers in 
new, unusually compact lighting panel- 
boards incorporating new EQB bolted- 
type circuit breakers. The barriers 
meet UL requirements for insulators 


(single- 


separating branch circuit connecting 
straps, when the breaker is provided 
for but is not needed at time of panel- 
board installation. 


The blank space barrier is assem- 
bled by Walker from two stamped 
pieces. Piece in foreground is force- 


fitted through the slot in the second 
piece (at right) producing a rigid, 
high-strength assembly as shown at 
left and top. Ability to meet the de- 
sign requirements by assembling flat 
pieces not only cuts tooling costs but 
also permits the round screw hole 
shown, as against a slot needed when 
molding. The round screw hole assures 
better positioning of the barrier, even 
in the event of an improperly tight- 
ened mounting screw. 


Experimental Timing Code 
AddedtoWW V Broadcasts 


To aid in providing a standard 
timing technique, an experimental 
code is now being transmitted by the 
National Bureau of Standards as part 
of its standard frequency broadcasts 
over station WWV. The code is ex- 
pected to provide a standard timing 
basis for experiments carried on 
simultaneously at widely separated 
locations. 


New, Low-Cost 
Protection 
for Motors 


Here's a new, low-cost epoxy resin 
system for protecting large electrical 
equipment against severe environ- 
ments. Epoxylite® #213 Motor 
Seal. Spray it on: let it dry! 


Check these features against the 
material you are now using. Then 
ask: ““Wouldn’t Motor Seal do a 
better job at lower cost?” 


¥ Epoxylite #213 is an epoxy- 
based formulation, offering the out- 
standing chemical and solvent re- 
sistance inherent in the epoxy resins. 
It provides excellent protection 
against occasional splashing by 
acids and alkalies, water washdowns, 
mild corrosive fumes, etc. ... the 
kind of abuse that rapidly destroys 
conventional insulation. 


¥ Low in cost, the #213 can be 
applied in 3 coats in 90 minutes 
total elapsed time, including bakes! 


¥ No special equipment required 
for application. 


Bake minutes at conventional 
varnish curing temperatures for 
fast processing . . . or airdry over- 


night if there’s no hurry. 


If you're interested in offering your 
customers Epoxylite protection .. . 
using the epoxies to do a better job 
at a lower cost . . . write today for 
complete information on Epoxylite 
#213, Motor Seal, the new mois- 
ture-proof, chemical-resistant motor 
protection that can be applied in 
minutes. For the information, write 
or phone: 


me EPOX YVEITE Corporation 


P. O. Box 3397 
South El Monte, California 


CUmberland 3-823! 
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Precision Circuits Inc., manufac- 
turer of printed wiring boards and 
devices, has expanded its facilities 
with the addition of a new 22.750 
sq. {t. plant in New Rochelle, N.Y. 

The boards of directors of T’emco 
Aircraft Corp. and Ling-Altec Elec- 
tronics Inc., have approved a proposal 
to submit to the stockholders of both 
companies a plan for the merger of 
the businesses of Temco and Ling- 
Altec with the surviving company 
being known as Ling-Temco Elec- 
tronics Inc. 

Epoxy Products, a Div. of Joseph 
Waldman & Sons, Irvington, N.J., 
manufacturer of pre-formed epoxy 
resin formulations for insulation ap- 
plications, has appointed the follow- 
ing sales representatives: FE. J. Foley 
Associates, Scottsdale, Ariz., The Na- 
tional Co., Seattle, Wash., Design & 
Sales Engineers, St. Louis, R. Topal 
Co., New York City. 

Antenna & Radome Research As- 
sociates, Westbury, N.Y., has moved 
to a new two-story plant containing 
6300 sq. ft. 

Acme Resin Corp., Chicago diallyl 
phthalate molding compound _pro- 
ducer, has increased its manufactur- 
ing space by some 40% with the ad- 
dition of new facilities. 

The Light & Power Utilities Corp., 
manufacturer of lighting fixtures, has 
officially opened its new $600,000 
plant at Olive Branch, Miss. 

Kraloy Plastic Pipe Co. Inc., has 
opened new general offices and manu- 
facturing facilities in Santa Ana, 
Calif. In Dallas, the company has 
opened a new district office and ware- 
house. Polyvinyl chloride pipe and 
electrical conduit make up the bulk 
of the production. 

Metachem Resins Corp., Cranston, 
R.I., has formed the Mereco Products 
Div. to handle all epoxy and other 
allied compounded resin products 
previously manufactured by Meta- 
chem Resins Corp. for the electrical 
and electronics industry. 


The Special Tube Operations of 
Sylvania Electric Products Inc. has 
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Industry News 


become part of Sylvania Electronic 
Tubes, a major division of the com- 
pany. In addition to headquarters, a 
microwave components laboratory and 
a microwave physics laboratory at 
Mountain View, Calif., Sylvania’s 
Special Tube Operations has a manu- 
facturing plant at Williamsport, Pa. 

Sylvania Electric Products Inc. has 
purchased a “substantial part” of the 
half-interest of Corning Glass Works 
in Sylvania-Corning Nuclear Corp. 
which is engaged in research, de- 
velopment, and production of fuels 
for nuclear reactors. SYLCOR head- 
quarters and laboratories are in Bay- 
side, N.Y., and its production plant 
is in Hicksville, N.Y. 

The H. I. Thompson Fiber Glass 
Co., Blackwood’s Div., Los Angeles, 
has been appointed exclusive distribu- 
tor in 11 western states for the in- 
fusible urethane foam systems and 
urethane coatings produced by the 
Carwin Co., North Haven, Conn. 

Philco Corp. has established a 
Special Products Operations in its 
Lansdale Div. (Lansdale, Pa.) to 
manufacture and market microwave 
components and infrared devices. 


The Connecticut Hard Rubber Co.., 
New Haven, Conn., fabricator of sili- 
cone rubber products, has arranged 
to buy the assets of California Rubber 
Products Inc., Torrance, Cal. It will 
be operated as a separate division of 
CHR. 

The Hainge Co. Inc., Houston, 
Texas, has been appointed manufac- 
turer’s representative in the South- 
west for the vacuum and press equip- 


ment of F. J. Stokes Co., Philadelphia. 


Atlantic Research Corp., Alexan- 
dria, Va., has acquired Northeastern 
Engineering Inc., Manchester, N.H., 
electronics manufacturer, 

Physical Sciences Corp., Pasadena, 
Cal., an affiliate of Packard-Bell Elec- 
tronics, has appointed H. I. Thomp- 
son Fiber Glass Co., Blackwood’s Div., 
distributor of its high temperature 
wires, connectors, and potting com- 
pounds, 


Egloff & Graper Inc., Los Angeles, 


4 


has been named sales representative} 
environmental} 


in California for 
chambers and low temperature freez-|} 
ers made by Webber Manufacturing} 
Co. Inc., Indianapolis. 

E. V. Roberts & Associates, Los 
Angeles, is now distributing polyester 
resins in California, Arizona, and 
Mexico for Celanese Corp. of Amer: 
ica, New York City. / 

The N. S. Baer Co., Hillside, N.J., 
electrical insulation fabricator, has} 
been sold by the founder to four ef 
its executives. They are Peter J. Stee, 
president, Siegfried W. Nette, vice 
president of sales, Howard B. Balé-’ 
win, vice president of manufactur- 
ing, and Walter F. Oelschlaeger, 
secretary and treasurer. There will be4 
no changes in name, personnel, proc-, 


ucts, or services. 

The environmental test facilities of 
Wiggins Connectors, Los Angeles, 
have been expanded to handle ail. 
phases of areo-space testing for other 
manufacturers as well as for its owa 
connectors for electronic and_ other] 
systems. 
A $750,000 multi-color anodizing 


ee hes 


and etching facility is being built in: 
Miami, Fla., by Anodyne Inc. 

New plant facilities, including addi- 
tional treating and press equipment, 
are being added to the laminated plas- 
tic manufacturing and fabricating fa- 
cilities of the Continental-Diamondi 
Fibre Corp., a subsidiary of The Budd 
Co., in Newark, Del., at a cost of 
$1,250,000. | 

Hooker Chemical Corp., Niagara: 
Falls, N.Y., plans to build a multi- 
million dollar plant near South Shore, 
Ky., to produce synthetic phenol. 

Designers for Industry Inc., Cleve- 
land research and development firm, 
is celebrating its 25th year in business.) 

Haveg Industries Inc. has com- 
pleted new laboratory facilities at its 
Taunton (Mass.) plant for material,| 


process, and application develop- 
ments of plastics, elastomers, and 
ceramoplastics through chemical in- 
vestigation, compounding, 


tion, and testine. 


fabrica- 


| New facilities to be constructed at 
the Oak Ridge National Laboratory, 
Oak Ridge, Tenn., include a high 
radiation level examination labora- 
tory, a radioisotope development 
laboratory, and a new accelerator 
building. 

The Chicago branch operation of 
the Panelyte Div., St. Regis Paper 
Co., producer of plastic laminates for 
electronics and other uses, has moved 
to a new warehouse and sales office in 
Skokie, Ill. 

Whirlpool Corp., St. Joseph, Mich., 
has formed a refrigeration products 
division. John Platts has been named 
vice president of the new division and 
will supervise plants at St. Paul, 
Minn., and Evansville, Ind. Kenneth 
C. Williams, formerly assistant gen- 
eral manager of the Evansville plant, 
has replaced Platt there as general 
“manager. 


“Teflon” 


100 fluorocarbon film 


made by Dupont is now stocked for 
distribution in 11 western states by 
R. S. Hughes Co. Inc., Los Angeles. 

Vernitron Corp., producer of servo 
components, has moved its executive 
and research and development offices 
to new quarters in Long Island, 
N.Y. Engineering and manufacturing 
operations continue at Torrance, Cal. 

Telex Inc., St. Paul, Minn., has 
purchased Aemco Inc., Mankato, 
Minn. Both produce electrical and 
electronic components. 

The Sprague Electric Co., North 
Adams, Mass., and the Telegraph 
Condenser Co., Lid. of Great Britain, 
both leading capacitor manufacturers, 
have agreed to exchange research, de- 
velopment, and manufacturing know- 
how for the next 21 years. 

Hysol Corp., Olean, N.Y., manufac- 
turer of epoxy resin compounds, is 
expanding its manufacturing and 
laboratory work areas by one-third. 

The Electro Nuclear Systems Corp. 
has been formed in Minneapolis, 
Minn., to manufacture advanced sys- 
tems and equipment for industry and 
government. 


Vulcan Electric Distributors, Bir- 
mingham, Ala., has been named by 
Formica Corp., Cincinnati, a sub- 
sidiary of American Cyanamid Co., to 
fabricate and distribute its laminated 
plastics. 

“Teflon” extruded and wrapped 
Teflon 
cables manufactured by the Philadel- 


wire and  multi-conductor 
phia Insulated Wire Co. for use in 
the electronic, electrical, airframe, 
missile, and allied industries are now 
available in 11 western states through 
the R. S. Hughes Co. Inc., Los An- 
geles. 

The National Bureau of Standards 
plans to begin work this fall on site 
development and construction of the 
first three buildings of its new labora- 
tories at Gaithersburg, Md. The first 
of 20 buildings to be constructed in 
a total relocation program are an 
engineering mechanics laboratory, a 
radiation physics laboratory, and the 
power plant. 

Commercial Plastics & Supply 
Corp., New York City, has opened a 


sales and service branch and ware- 
house in New Haven, Conn. 


fer dependable, economical | 
BAKING and DRYING 


ELECTRICAL INDUSTRY 


Car-Bottom Type Stator Baking Ovens 


The specialized knowledge gained in over 60 years 


BROTHERS 


im the 


FOCUS ON MYSTIK BRAND® TAPES 


TAKE A 
LOOK 


AT COSTS 


Mystik. 
Take your problems to tape headquarters... My 

Here, in our full line of self-stik Mystik Brand Tapes and 
specialties, you’ll find color tapes that code, identify, 


of experience and in thousands of installations are 
available to meet your particular needs in Varnish 
Baking — Wire Enameling — Rubber and Plastic 


Curing, Paint and Enamel Baking — Glass Annealing Sees O16 Fo need yi ae 
nan i Batch o super strength tap \ 
tas cn nS ae rai operations . . . ht-low temperature tapes that withstand 


7 e mo e€ 11 ll information write: 
i i th most severe conditions. For fu > 
reduce your costs. Write for New Bulletin 157. 


YOUNG BROTHERS COMPANY 


1874 Columbus Road e Cleveland 13, Ohio 


® 


MYSTIK 
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Mystik Adhesive Products, Inc. 
2635 N. Kildare Ave., Chicago 3? 
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People in the News 


George Hardtke, previously with 
the Diamond Motor Truck Co. and 
Standard Transformer Co., has been 
appointed director of manufacturing 
for John E. Fast & Co., Chicago ca- 
pacitor and electronic parts manu- 
facturer. 

Robert L. Sell has been named as- 
sistant vice president of Telex Inc., St. 
Paul, Minn. electronics company. He 
will continue as director of engineer- 
ing. Harold G. Edwards Jr. has joined 


Telex as manager of manufacturing. 


H.G. Edwards 


R. L. Sell 


150 KV RMS 
TESTING 
TRANSFORMER 


150 KV rms testing 
transformer for 
combination Di- 
electric Test Set 
and Corona Level 
Test Set (on cast- 
ers for mobility). 
Unit is corona-free 
to 75 KV rms. High 
voltage oil-filled 
bushing is corona- 
free to 150 KV rms. 
Capacity of testing 
transformer is 15 : 
KVA (also available in larger capacities) . 
Size is 30” X 36” X 83” high including the 
high voltage bushing, and the weight is 
1100 pounds. Tank is filled with SF6 gas 
dielectric for weight reduction (may be 
filled with transformer oil, if desired). 
High voltage bushing is 30” above top of 
tank. 

Control cabinet for this high voltage sec- 
tion (not shown) contains all safety and 
convenience controls and meters, includ- 
ing a continuously adjustable output con- 
trol to enable setting output anywhere 
from zero to full voltage. 
APPLICATIONS: For Dielectric Testing 
in accordance with ASTM standards, 
Corona Testing, Research in connection 
with general missile program. For testing 
ceramic bushings, cable components, ap- 
paratus and insulation in general. 


Ask for more information, now 
Peschel Electronics, Inc. 
Phone TRinity 8-325] 

Patterson, N.Y. 
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Leland E. Welis, former director of 
engineering, has been promoted to 


vice president, engineering, of Exide 
Industrial Div. of The Electric Stor- 
age Battery Co., Philadelphia. 


Sidney Fisch 


L. E. Wells 


Sidney Fisch has been appointed 
chief engineer of the Essex Electron- 
ics Div., Nytronics Inc., Berkeley 
Heights, N.J. manufacturer of delay 
lines, coils, and R. F. components. 

In the coatings and adhesives de- 
partment of The Borden Chemical 
Co., New York, Seymour D. Kirsch 
has been appointed development man- 
ager, James H. Christopher Jr. has 
been named sales manager, and Rob- 
ert R. Munsell has been appointed 
Northeast regional sales manager. In 
the resins and chemicals department, 
Thomas L. Trafford has been named 
engineering manager, and Gene R. 
Foust and Don F. Hillmer have both 
been named sales service representa- 
tives. In the Resinite department, 
Allan W. Stephens has been trans- 
ferred to the Western sales organiza- 
tion. In the polyco-monomer depart- 
ment, William Edward Driscoll has 
been named Midwest district sales 
manager, John C. Becker Jr. has been 
appointed assistant technical service 
manager, and Nick Mechales, Ed- 
ward IF. Wezowicz, and Gilbert L. 
Hembree have all been named techni- 
cal sales representatives. 

At the Richardson Co., Melrose 
Park, Ill, manufacturer of plastic 
and rubber products, Ramon A. Mul- 
holland has been named manager of 
the commercial development depart- 
ment. 

The Epoxy Products Div., Joseph 
Waldman & Sons, Irvington, N.J., has 
appointed Samuel Ringel marketing 


manager. He formerly was a market 
development engineer with the Rogers} 
Corp., manufacturer of electrical in4j| 
sulation, plastics, and specialty ma-4| 


terials. 


S. Ringel C. Disser 


Charles J. Disser, former chief elec= 
trical engineer and_ electro-acoustic 
engineer for Telex Inc., St. Paul hear- 
ing aid firm, has joined General Mag- 
netics Inc., Minneapolis, as senior 
electrical engineer. . 


ager for the Ossining Div., 


Wire Co., has been named division 
general manager. 


W. A. Gammel 


J.T. Simmons 


Walter A. Gammel Sr., formerly 
general manager of Automatic Proc- 
ess Control Inc., has joined National 
Connector Corp., Minneapolis, Minn...) 
as director of marketing. 

John J. Delaney and Mario B.) 
Rizzo have been appointed sales engi-}) 
neers by Taylor Fibre Co., Norris- 
town, Pa. Delaney, in Taylor’s prod- 
uct development group since 1956,)) 
will serve accounts in Philadelphia, | 
Delaware, and Maryland. Rizzo, pre- 
viously a sales engineer in the Chi-} 
cago area for Spaulding Fibre Co., 
will be working in Chicago and 
Northern Illinois. 

Ling-Altec Electronics Inc., Ana- 
heim, Cal., has appointed Robert F.| 
Martin vice president of manufactur-| 


ing, named Edward P. Klein manager 
of systems engineering, and made 
Paul S. Goodwin chief engineer of 
Ling Electronics Div. 

Three molding compound sales ap- 
pointments have been announced by 
the Plastics and Coal Chemicals Div., 
Allied Chemical Corp. Eugene B. 
Hilker will sell in the Detroit area; 
Edward A. Jeffreys Jr. in southeast- 
ern U.S.; and John F. Nelson in the 
Chicago area. 

Shawinigan Resins Corp. recently 
jpresented George O. Morrison, the 
PB coverer of “Formvar,” polyvinyl 
formal resin, with an honorary scroll 
at a testimonial dinner in New York 
to commemorate his 41 years in the 


chemical and electrical industries. 


Shown presenting the scroll to Morri- 


‘son is W. Roy Elliot, vice president 
-and general manager of Shawinigan. 
Looking on are (left to right) Murray 
M. Sprung, General Electric Co.; 
Harry L. Saums, Anaconda Wire and 
Cable Co.; and Norman J. George, 
P. D. George Co. 

The Specialty Products Div., Riegel 
Paper Corp., coated electronic board 
producer, has appointed John E. 
Griffith technical industrial salesman. 
Griffith formerly was technical assist- 
ant to the company’s coating depart- 
ment superintendent. 

Donald S. Elkort, formerly an asso- 
ciate project engineer with Microwave 
Electronics Div., Sperry Gyroscope 
Co., has joined Narda Microwave 
Corp., Mineola, L.I., as a microwave 
engineer. 

Alfred Bersted, a pioneer in small 
electrical household appliances, has 
been elected president of the McGraw- 
Edison Co., succeeding Max McGraw 
who had held the post for 60 years. 
McGraw becomes chairman of a new- 
ly formed executive committee. 

Robert A. Loddengaard has joined 
Servo Corp. of America, Hicksville, 
L.I., N.Y., electronics firm, as servo 
instruments section manager, Indus- 
trial Products Engineering. 


NEW PRECISION TAPES SOLVE 


ELECTRICAL INDUSTRY PROBLEMS 


Solve insulating, bonding problems with 
SCHJELBOND THERMOPLASTIC TAPES 


Schjelbond tapes combine an 
extremely strong bond with 
high dielectric strength. Man- 
ufactured to close dimension- 
al tolerances, and with high 
electrical purity, they meet 
the most exacting standards. 


SCHJELBOND 100 — .0025” thick 
Polyester dry strip adhesive with- 
out backing. 


SCHJELBOND 300 ~—‘‘Mylar’’* 
backing, adhesive coated on one 
side. 


SCHJELBOND 400—“Mylar” back- 
ing, adhesive coated on both sides. 


(Schjelbond 300 and 400 available with 
precise adhesive thicknesses from 
-0002-in. to .003-in., on .005-in. to .010- 
in. ““Mylar’’.) 


DIELECTRIC STRENGTH—“Mylar” 
rated at 4000 volts/ mil. 


BONDS—“Mylar”, iron, steel, cop- 
per, glass, aluminum, wood, paper, 
cotton, silk, linen, nylon, wood fab- 
rics, phenolics and ferrites. 


SPECIAL LAMINATIONS, “Mylar” 
to ‘‘Mylar,” are available. 


SCHJELBOND ADHESIVE is also 
available with “Teslar”’ and other 
backing materials on special order. 


*Du Pont trademark for its polyester film 


“GIVE US A CHALLENGE... 


...and we will give you what you want. We at G. T. Schjeldahl Co. 
thrive on challenges. Our people specialize in making products to solve 
our customers’ problems. 


Our company is organized so we can move quickly to solve your prob- 


lems. We have made many special laminations using 


Schjelbond for manufacturers of electric and elec- 
tronic equipment. Our tape is suitable for many 
insulating jobs —from coil windings to flat cable. 


If you have a problem in bonding, with a need for 
high dielectric strength, or if you need a special 
lamination, let us help. We can set up a complete 
production process for you. Send this coupon for 
further information.” 


Zee PP Ltt te, 


PRODUCTS 


SERVICES 


Name 
Firm Name 
Address 


Town 


Please send me further detailed information about SCHJELBOND 
and special laminating. 


Title 


State 


NORTHFIELD, MINNESOTA 


Putting Tomorrow’s Mater/sa/s to Work Today 
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val 


Manufacturing 
Representative for 
Electrical Resins 


Representative sought for the 
Chicago - Midwest 
long-established national 


area by 


company now expanding its 


vigorously promoted line of 
epoxy resins. Income poten- 
tial high for right man or or- 
ganization. Must have indus- 
trial selling experience and 
contacts with the electrical 


and electronic industry. 


Send full details in 
confidence to 
Section E-8A 
Insulation 

P.O. Box 270 
Libertyville, Illinois 


i 
R 
5 


Cab 


BROTHERS 


ELECTRICAL INSULATING 


PAPERS AND BOARDS 
- - - both KRAFT and RAG... 


Take your choice from the widest 
range of electric insulating papers 
and boards in the paper insulation 

industry ,. . gauges from .005” 
to 625”... in Northern Kraft and 

Rag Grades . .. sheets, coils or 
rolls . . , rough to highly glazed 
finishes . . . in low, medium, 
and high densities. 


Ask CASE BROTHERS, 
Distributors’ stocks in 
principal cities. 


Write today for file 
folder including product 
data sheets and samples. 


SINCE 1861 


CASE BROTHERS INC. 
MANCHESTER, CONNECTICUT 
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Dates to Circle 


Meeting and Convention Notices 


Aug. 8-12... AIEE, Pacific General Meet- 
ing, El Cortez Hotel, San Diego, Cal. 


Aug. 18-19... Electronic Packaging Sym- 
posium, University of Colorado, Boulder, 


Colo. 


Aug. 23-26 . . . WESCON, Ambassador 
Hotel and Los Angeles Memorial Sports 
Arena, Los Angeles, Cal. 


Sept. 7-8... EIA, Second Conference on 
Value Engineering, Disneyland Hotel, 
Anaheim, Cal. 


Sept. 7-9 .. . IRE, Joint Automatic Con- 
trol Conference, MIT, Cambridge, Mass. 


Seis GENCY Gn. = 
French Lick, Ind. 


EIA, Fall Conference, 


Sept. 14-16 . . . AIEE-ASME, Engineering 
Management Conference, Morrison Ho- 
tel, Chicago. 


Sept. 15-17 .. . EIA, Upper Midwest Elec- 


tronic Conference, Minneapolis, Minn. 


Sept. 19-22 .. . IRE, Space Electronics and 
Telemetry Convention and Symposium, 
Shoreham Hotel, Washington, D.C. 


Sept. 21-22 .. . IRE, Industrial Elect. Sym- 
posium, Sheraton Cleveland Hotel, Cleve- 
land, Ohio. 


Sept. 21-23 . . . AITEE-ASME, National 
Power Conference, Bellevue-Stratford 
Hotel, Philadelphia, Pa. 


| Sept. 23-Oct. 1. . . English Domestic Elec- 


trical Apparatus Exhibition, Electrical 
Fairs Ltd., Alexandra Palace, London. 


Sept. 26-28 . . . Standards Engineers So- 
ciety, 9th National Convention, Pitts- 
burgh Hilton Hotel, Pittsburgh, Pa. 


Sept. 26-29 ... American Welding Society, 
National Fall Meeting, Hotel Penn- 
Sheraton, Pittsburgh, Pa. 


Sept. 28-30 (Tentative) ... Canadian Elec- 


trical Manufacturers Assn., 15th Annu 


Meeting, Sheraton Brock Hotel, Niaga# 


Falls, Canada. 


Oct. 3-5... IRE, Sixth National Commun) 
Utica anf 


cations Symposium, Hotel J 

Utica Memorial Auditorium, Utica, N.’ 

| 

Oct. 3-7... 21st Southern Textile Expos 

tion, Textile Hall Corp., Textile Hay 
Greenville, S.C. 


Oct. 9-13... Electrochemical Society Mee 
ing, Shamrock Hotel, Houston, Tex. | 


Oct. 9-14... AIEE, Fall General Meetin 
Morrison Hotel, Chicago. 


Oct. 10-12... National Electronics Con‘e 
ence, sponsored by AIEE, IRE, and 
nois Institute of Technology, Hotel Ske 
man, Chicago. 


Oct. 13-14... SPI, 16th Annual New En: 
land Section Conference, Wentworth 
the-Sea, Portsmouth, N.H. 


Oct. 17-19 . . . Conference on Electrical I 
sn’a‘ion, National Research Council—N' 
tional Academy of Sciences, Nation 
Bureau ef Standards and Shoreham 1} 


tel, Washington, D.C. 


Oct. 19-21 . . . IRE, Symposium on Spal 


Navigation, Deshler-Hilton Hotel, Colun 
bus, Ohio. 


Oct. 24-26 ... IRE, East Coast Conferen: 
on Aeronautics and Navigational Ele 
tronics, Baltimore, Md. 


Oct. 27-29 .. . IRE, Electron Devices Mee 
ing, Hotel Shoreham, Washington, D.C 


Oct. 31-Nov. 2... IRE, Radio Fall Mee 
ing, Hotel Syracuse, Syracuse, N.Y. 


Oct. 31-Nov. 4... IEC, General Meeti 
New Delhi, India. 


Dec. 5-8 . . . Third National Conference « 
the Application of Electrical Insulatio: 
Conrad Hilton Hotel, Chicago. 


Abbreviations Used in Notices 


AIEE = —American Institute of Elec- 
trical Engineers 

ASTM —American Society for Test- 
ing Materials 

ASME American Society of Me- 
chanical Engineers 

ASA —American Standards Assn. 

IRE —Institute of Radio Eneineers 

EIA —Flectronic Industries Assn. 


NEMA —National Electrical Manufac- | 
turers Assn. 

NISA —National Industrial Service 
Assn. 

SEH —Society of Plastics Engineers 

SPI —Society of the Plastics In- | 
dustry 

WEMA —Western Electronic Manu- | 


facturers Assn. 


NEMA Electrical Insulation Index 


ELECTRICAL INSULATING MATERIALS 


INDEX OF AVERAGE MONTHLY 
DOLLAR SALES BILLED BY YEARS 


1947 - 1949 = 100 


34 3] 40 43 46 49 
| A aaa ; Apr. ’60 Mar.’60 Apr. 759 
Index series >» 140 165 aap Go 
Apr. 60 point change from other Wosies 290 2290, 
Apr. ’60 % change from other months —17  —16 
Index is based on 1947-1949 average month, inclusive= 


| 100 
Published through the courtesy of the National Electrical 
Manufacturers Association 


92 09 SB LFMAMIJIASOND JFMAMJJASOND 


Materials Used in Electrical Insulation Index 


Industrial Laminated Products 
Manufactured Electrical Mica 
Varnished Fabric and Paper 
Vulcanized Fibre 


Varnished Tubing and Saturated Sleeving (From May. 
1952) 


peed lyin 
Operations! 


WRAP 


%& Cheaper than String 
% Faster than Tying 
% Sure Grip 


TO TIE! 


Cut your tying time in 
half! Hanscom-Ties are the 


fast, sure way to bundle 
* Colorful wires, cords, coils, etc. 
Nothing to tie. Just wrap 


‘em around and twist. For 
temporary or semi-permanent 
holding. Available in cut lengths 
1’ to 24° and on spools — bright 
colors or printed. Prices from 26c 
per thousand. WRITE FOR SAMPLES 
and TRY ‘EM YOURSELF. 


H.F. Hanscom & Co., Inc. 
9 Virglala Avenue 
Providence 5, @. 1, U.S.A. 


Top view of Honscom-Tie 
is shown. Bottom is flot 


Pspecian .hies® 
Ne 
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NEW.. Insulating Oils Tester 


On-the-Spot Dielectric Strength Measurements 


Portable 


HYPOT® 


Model 
4505 


Insulating Oils Tested to ASTM Specifications 


Testing of insulating oils at the point of 
application, as well as in the laboratory, 
is made possible by this compact HYPOT® 
Tester, weighing only 42 pounds. 


Complete Catalog 


Date on the full line of ARI In- 
atruments for dielectric strength, 
resistance and other measure- 


The test potential is adjustable from 0 to 
35 kv a-c, at 2kva output rating. Opera- 
tion from 110 v, 50/60 ¢ line. Motor-driven: 
automatic rate of rise control optional. 


Complete description and application data 


is available. . 
SEARCH, 
cool: 


Illinois 


ASSOCIATED RE 


“Electrical Testing lastruments Since 1936" 


3772 W. Belmont Ave., Chicago 18, 
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Advertisers’ Index 


To obtain more information on products of Insulation 
advertisers, just print the advertisement number shown for 
each advertiser in one of the spaces on the Reader Service 
Inquiry Card on the inside back cover. This number 
appears under each advertisement and is also repeated in 
the listing below. After filling out the card completely, 
tear it off and drop it in the mail—no postage required. 
Insulation wil! promptly forward your requests for further 
information to the advertisers. 


Number 


Ins. 24 


Ins. 16 
Ins. 56 
Ins. 7 


Ins. 20 
Ins. 58 


Ins. 11 
Ins. 54, 
Ins. 19 
Ins. 46 
Inss 35 
Ins. 42 
Ins. 4 
Ins. 34 


Advertiser Page 
& 25 American Enka Corp., 

Winn, Biesindeinexe IDI, = 22 oe see 34 & 35 
iNivarconela Wines & (Calas Co, = 25 
INSSOGIateda ese anc lil TC. see =e 3 
iNdeRE MNclsctios (OO) cnn. st ee 10 
Beldens Manutacturing Co. 2 #222 eee. Dil, 
Belding “Corticells 25-3 95 te = 2d 
Bentley-Harris Manufacturing 

(Come ete ees Pe Fe Outside Back Cover 
The, Blane Corp 2b 22 eee eee 15 
(Gas lsirouaverds Ihe, Gs ee ee 2, 
Chenio Products: Ines 2.2 ee ate eee 30 
Coors: Porcelain Cote 522 se oie 5 eee 64, 
Corrosion Reaction Consultants _._________ 49 
Crocker Burbank Papers Inc. 222 222255 61 
Dow. Comming (Corp. 2.22 - eee. ee 4&5 
E. I. du Pont de Nemours & Co. (Inc.) 

alorics Tye cee ceene ere een ene eee 47 


NeW MARASET ELECTRICAL 


INSULATING RESINS 


Marblette’s E Series epoxy formulations for 


potting —impregnating — dipping —coating 


available as flexible or rigid materials 
afford high-temperature insulation 
withstand thermal and mechanical shock 
provide high strength and low shrinkage 
are self flame-extinguishing 


meet military specs. 27A and 16923 


Write, wire, or phone today for Marblette’s new electrical 
selector chart, with complete listings of properties and 
detailed information on uses of all Maraset E Series resins: 


Photo courtesy Cosmos Industries 
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' Marblette 


37-31 Thirtieth Street 
Long Island City 1, N. Y. 


STillwell 4-8100 


CHICAGO * DETROIT * LOS ANGELES 
SEATTLE * WICHITA * TORONTO 


Quality Resins—Since 1929 
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Number 


Ins. 
Ins. 
Ins. 


Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 


Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 


Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 


Ins. 
Ins. 


Ins. 


Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 


Ins. 
Ins. 


Ins. » 
Ins. 
Ins. 


18 
13 
50 


ai 
38 

6 
AA, 
45 
26 
59 
IS 


30 
47 
3 
59 
33 
9 


29 
2 
52 
12 
8 
Pa 
43 
1 
53 


Advertiser Pac 
Eastman Chemical Products, Inc. ---------- ‘ 
Epic Inc. _-{.£--) 23.2 ; 
The Epoxylite Corp) == eee = 


General Electric Co. 
Laminated Products Dept._Inside Back Coy 


=< 


Silicone Products Dept) —-2- == aan d 
The Glastic Corp. 2222-23-25 =- =| 
J. J. Glenn and 0... === == ae ¢ 
Green Instrument Co., Inc. _--_--—=s22=—™ € 
Gudebrod Bros. Silk Ge., Inc. === = 3222 =aam d 
H. F. Hanscom & Go-, Inc: 22 == "=== 2aam r 
Hess, Goldsmith & Co., Inc., | 

Horace Linton: Diy, 2-22-22 ee my 
Hudson Wire Co., Ossining Div. _--------- mt | 
Industrial Instruments, Inc. ______-------=€ 
Insulation Manufacturers Corp. ~~-=2==5=3 
The Marblette Corp. -.2 2222322 == ae 
L. Frank Markel & Sons —- «ioe 
Mesa Plastics Co. 222.5- 22222 
Minnesota Mining & Manufacturing Co., 

Electrical Products Diy. 2-722 22 a 4 

Mica Insulator Div. 2222 2 
Mystik Adhesive Products, Inc. --------=4 e 
National Vulcanized Fibre Co. _________-29 | 
Natvar Corp...-2..- = 4 i 
New England Mica Co., Inc=_2 "= eee 50 
Pennsylvania Fluorocarbon Co., Inc. -_----- 
Permace] ___->=_-___.-_--_Inside Fronti@ome 
Peschel Electronics, Ine. _. 2-2-2" ae 7 


10 & 21 Phelps Dodge Copper Products 


49 
28 


Corp: = See ee eee es 


Raybestos-Manhattan, Inc., 
Asbestos Textile. Diy. ..._)= ae 
Rayclad Tubes Inc., 
a Subsidiary of Raychem Corp. 


The Richardson Co. _____- 22. =e 
Riegel Paper Corp. _2).._._- 
Rohm & Haas Cov... 5 
Sauereisen Cements Co. -.- 25 2 Se 2 eee 
G. T. Schjeldahl Co. 2 ee 
Shawinigan Resins Corp. _._-_--_-.- 24 33 
Spaulding Fibre Co.; Inch ae o 
Sprague Electric Co. -2- 22 aoe 5 
Sylvania Electric Products Inc., 

Parts Div. 4-2. 22-. 2222 2 
Turbo. Jet Products Go.,, Inc, 22 =a 6! 
Union Carbide Corp., 

Union Carbide Plastics Co. Div. ________ 4 
Varflex Sales’Co., Inc. .____ = ee 5 
West Virginia Pulp & Paper Co. ________-__ 3! 
Young Brothers Co. =-u 2 6 


Advertising Sales Offices: 

Libertyville, Ill—(General Offices) P.O. Box 148 

Phone Libertyville 2-8711 = ae 
Chicago 11, Ill—John G. Behmke and John MacK 

410 N. Michigan Ave. Phone WHitehall 4.9883 i 
Detroit 26, Mich——Charles R. Schroeder 

413 Lafayette Bldg. Phone WOodward 1-0278 

New York 17, N.Y.—Robert Bandini and Roland Robitai 
41 KE. 42nd St. Phone MUrray Hill 2-3157 Ss 
San Marino, Calif—H. L. Mitchell & Assoc. 

1450 Lorain Road. Phone CUmberland 3-4394. 

Oakland 18, Calif—James T. Stevenson 

5901 Buena Vista Ave.<Phone OLympic 3-8602 


Textolite /reliability 
/ 


ique Arctic application... 


BM EWS | 
reliability 
Can mean 
~ survival 
Textolite’ use. 


helps insure that reliability 


ore 


Towering high over the Arctic wasteland, giant radar antennas like this one (each 
larger than a football field) form part of the surveillance radars for the U. S. Air Force’s 
Ballistic Missile Early Warning System (BMEWS). Developed by G-E’s Heavy Military 
Electronics Department for RCA, BMEWS prime contractor, these surveillance radars 
will be instrumental in providing approximately a fifteen minute warning in case of 
a missile attack across the northern polar region. The first of three BMEWS sites is 
nearing completion near Thule, Greenland. 


So gigantic is this surveillance radar that feedhorns and other vital equipments 
are housed in separate scanner buildings. Protecting each feedhorn from the sub-zero 
arctic weather is a Deicer Panel Assembly or ‘radar window” fabricated from G-E 
TEXTOLITE 11546, a G-10, high IR, glass epoxy laminate. 

Micarta Fabricators Inc., an independent Chicago fabricator, built the windows 
for the Andrew Corporation who had the overall responsibility for the feedhorn-window 
system. Andrew specified TEXTOLITE after conducting a development program to select 
the most suitable material consistent with low cost. Tests prove TEXTOLITE 11546 
meets the rigorous electrical, mechanical and environmental (—70° to +50°F, tem- 
Radar Window of G-E TEXTOLITE 11546 protects perature variations, winds up to 185 MPH) conditions inherent in the BMEWS project. 
exposed feedhorns (A) while permitting trans- For information on 11546 or other G-E TEXTOLITE laminates for your particular 
Be oar rcdic frequency, energy Hot aircon: application requirements write: Laminated Products Department, Section 1-80, 


tinually blown through window cells prevents F . 
ice formation during sub-zero arctic weather. General Electric Company, Coshocton, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


COSHOCTON, OHIO 


MILITARY. 
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EXPAND 
BEN-HAR ‘II5I 


and get as many as ¢ 
Hifferent sleeving sizes 


Now with one size of Ben-Har “1151” extruded silicone rubbet 
fiberglass sleeving you can cover as many as four different size 
applications. Ben-Har “1151” is so tough that it permits expansion 
of up to 400% increase in a.w.g. size without typical end fray, 
coating fracture, etc. Easy assembly and snug fit over irregular 
knobs, terminals, and connectors are assured. Inventories can bet 
greatly reduced because one size Ben-Har “1151” will do the job 
of several old style “dip coated” sleeving sizes. 


Here’s another plus for Ben-Har “1151” — it’s fingernail damage 
proof. Even the roughest handling in assembly can’t cause nicks 
and breaks that increase production costs, lower production output 


Exclusive Extrusion Coating (pat. pend.) with the new super- 
tough durasy] silicone rubber makes Ben-Har “1151” superior tog 
other Class ‘‘H” sleevings in physical, mechanical and electrical 
properties. Every inch is inspected electronically, guaranteeing; 
reliability never before possible. 


Test this superior sleeving in any way that you wish. 


Write for data sheet and samples in the size you customarily use, 


BENTLEY-HARRIS MANUFACTURING CO. 
800 BARCLAY STREET CONSHOHOCKEN 6, PA. 


Telephone: TAylor 8-7600 


EXTRUSION MAKES THE DIFFERENCE 
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